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This manual explains how to use the 3410 Series Digital RF Signal Generators. 
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Users who need m agile signal generator combining wide frequency cover with high 
performance vector modulation. 
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The 3410 Series digital RF signal generators are protected by the following patents: 

GB 2140232 

2214012 

2294599 

2246887 

US 4609881 
4870384 
5781600 
5079522 

EP 0125790 
0322139 

0423941 







ACP 

Adjacent Channel Power 

ADC 

Analog-to-Digital Converter 

ALC 

Automatic Level Control 

AM 

Amplitude Modulation 

ARB 

Arbitrary Waveform Generator 

ATE 

Automatic Test Equipment 

BFO 

Beat Frequency Oscillator 

BT 

Bandwidth-Time product 

CPLD 

Complex Programmable Logic Device 

CPU 

Central Processing Unit 

CW 

Continuous Wave 

DAC 

Digital-to-Analog Converter 

dB 

Decibels 

dBc 

Decibels relative to the carrier level 

dBm 

Decibels relative to 1 mW 

DHCP 

Dynamic Host Configuration Protocol 

DM 

Digital Modulation 

DPSK 

Differential Phase Shift Keying 

DSP 

Digital Signal Processor 

DUT 

Device Under Test 

DVM 

Digital Voltmeter 

EMF 

Electromotive Force 

EOI 

End Or Identify (GPIB) 

EVM 

Error Vector Magnitude 

FM 

Frequency Modulation 

FPGA 

Field Programmable Gate Array 

FSK 

Frequency Shift Keying 

GPIB 

General Purpose Interface Bus 

GUI 

Graphical User Interface 

IF 

Intermediate Frequency 

IM 

Intermodulation 

IQ 

In-phase/Quadrature 

LAN 

Local Area Network 

LED 

Light-Emitting Diode 

LO 

Local Oscillator 

LVDS 

Low-Voltage Differential Signaling 

ocxo 

Oven-Confrolled Crystal Oscillator 

PD 

Potential Difference 

PLL 

Phase-Locked Loop 

PM 

Phase Modulation 

PN 

Pseudo Noise 

PRBS 

Pseudo-Random Binary Sequence 

PSK 

Phase Shift Keying 

QAM 

Quadrature Amplitude Modulation 

r 

Modulation Rate 

RF 

Radio Frequency 

RMS 

Root Mean Square 

RPP 

Reverse Power Protection 

RTBB 

Real-Time Baseband 

SCPI 

Standard Commands for Programmable Instruments 

USB 

Universal Serial Bus 

UUT 

Unit Under Test 

VA 

Volt-Amps 

vco 

Voltage-Controlled Oscillator 

VSWR 

Voltage Standing-Wave Ratio 

VTF 

Voltage-Tuned Filter 













1 



Contents 

.. 1-1 
..1-4 
1-22 

1-23 


introduction. 

Performance data. 

Options. 

Versions and accessories 




Welcome to the operating manual for the 3410 Series digital RF signal generator family. These 
instruments use a touch-sensitive display and a keypad to provide efficient and intuitive control and 
entry of information. Select a main fimction by touching its details on the screen; then a single 
key-press takes you to the adjustable parameters contained within that function. Another key-press 
takes you back. It’s as easy as that! 

The 3410 Series portable digital RF signal generators cover a range of carrier frequencies up to 
6 GHz. High quality analog and vector modulation capabilities make these generators ideal for 
research, development and manufacturing. 

The 3410 Series digital RF signal generators offer the following features: 


Wide frequency coverage 


3412 

250 kHz to 2 GHz 

3413 

250 kHz to 3 GHz 

3414 

250 kHz to 4 GHz 

3416 

250 kHz to 6 GHz 
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Back-lit liquid crystal display incorporating a touch panel overlay. 

Data input via keypad or rotary control. 

RF output 

A choice of electronic or mechanical (relay) attenuator: 

Electronic attenuator provides +16 dBm peak output power with high level accuracy and fast 
switching 

Mechanical attenuator provides +19 dB peak output power with reduced switching speed. 
Fast-responding reverse power protection. 

Excellent RF level accuracy in the output control system and attenuator minimizes uncertainty and 
maximizes repeatability in manufacturing. 

Spectral purity 

Excellent spectral purity; typically 1.5 Hz residual FM at 1 GHz. 



Single key press turns modulation on and off for f^t signal-to-noise testing. 

FM/AM bandwidth to 20 MHz/30 MHz respectively. 

Minimal carrier frequency errore with FM DC coupling. 

Excellent phase noise performance. 

Internal modulation oscillator generates two tones; sine, square, triangular and sawtooth 
waveforms. 

Vector modulation 

High-performance IQ modulator provides excellent ACP, low vector error and low noise. 

IQ modulator supports wideband and narrow-band modulation standards. 

Excellent adjacent channel power performance. 


Digital modulation 

Optional dual-channel arbitrary waveform generator (ARB). 

Choose from a library of IQ modulator drive waveforms. 

Change waveforms in a few milliseconds. 

Waveforms simulate the characteristics of any digitally-modulated communication system. 
Low ACP and spectral noise density through high sampling rate. 

ARB plays customized or your own waveforms. 
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Optional real-time base band (RTBB) generation. 

Choose from FSK, PSK, QAM modulation. 

Baseband frequency hopping over 20 MHz bandwidth. 
Digital IQ interface. 


Pulse modulation 

Optional pulse modulator provides fast rise-time RF signals. 


Differential IQ outputs 

Optional differential IQ outputs have voltage bias and offset facilities to simplify component and 
module testing. 

Remote control 

Fast GPTB interface and agile RF hardware provide rapid response in ATE applications. 

VXI plug-and-play drivers available to simplify code generation. 

LAN protocols VXI-11, TELNET and FTP supported. 


2U rack height occupies minimal space in manufacturing rack or on test bench. 
Light weight for portability. 

Rack mounting kit available. 
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Specifications guaranteed under the following conditions: 

20 minutes warm-up time at ambient temperature 
specified environmental conditions met 
calibration cycles adhered to 
total calibration performed 

specifications apply for the default phase noise ‘optimized > 10 kHz’ unless otherwise 
stated. 


CARRIER FREQUENCY 


Range: 

250 kHz to 2 GHz (3412) 
250 kHz to 3 GHz (3413) 
250 kHz to 4 GHz (3414) 
250 kHz to 6 GHz (3416) 


Resolution; 

1 Hz 


Accuracy: 

Equai to the frequency standard accuracy 

Phase incrementing; 

The carrier phase can be advanced or retarded in steps of 0.036“ using the rotary 
control. 

FREQUENCY SETTING TIME (NON 
LIST MODE) 

after receipt of GPIB interface 
delimiter (terminator), 23°C ±5°C 



Phase noise mode optimized 
> 10 kHz: 

< 5.5 ms, typically 4 ms 

< 375 MHz, to be within < 200 Hz 
> 375 MHz, to be within < 0.1 ppm 

Phase noise mode optimized 
< 10 kHz: 

< 3 ms, typically 2.5 ms 

< 2.5 ms, typically 2 ms 

< 375 MHz, to be within < 200 Hz 
> 375 MHz, to be within < 0.1 ppm 

FREQUENCY SETTING TIME 
(OPTION 10 LIST MODE) 
after external trigger in list mode, 
23°C ±5°C 



Phase noise mode optimized 
>10 kHz: 

< 4 ms, typically 3 ms 

< 375 MHz, to be within < 200 Hz 
> 375 MHz, to be within < 0.1 ppm 

Phase noise mode optimized 
<10 kHz; 

< 600 ps, typically 500 ps 

< 500 ps, typically 450 ps 

< 375 MHz, to be within < 200 Hz 
> 375 MHz, to be within < 0.1 ppm 
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RF OUTPUT 

Range: 


Resolution; 
RF level units 


The RF output is controlled by an ALC system in normal operation. When IQ 
modulation is enabled, alternative control modes are avail^le to optimize the 
performance of the signal generator. 

Electronic attenuator 


< 10 MHz 

-140 to +13 dBm 

<2 GHz 

-140 to +16dBm 

^3 GHz 

-140 to +16 dBm 

< 3.75 GHz 

-140 to +13 dBm 

^4 GHz 

-140 to +10dBm 

<6 GHz 

-140 to+8 dBm 

Mechanical attenuator 

s 10 MHz 

-140 to +16dBm 

<2 GHz 

-140 to +19 dBm 

^3 GHz 

“140 to +16 dBm 

No attenuator 

S 10 MHz 

Oto +21 dBm 

£3 GHz 

0 to +22 dBm 

< 3.75 GHz 

0 to +20 dBm 

<4 GHz 

0 to +17 dBm 

<6 GHz 

0 to +18 dBm 


When AM is selected the maximum RF output level reduces lineariy by up to 6 dB, 
depending on the requested AM depth. 

When IQ modulation is selected, maximum output is reduced by 6 dB below/100 MHz. 
0.01 dB 

Units can be set to m,V, mV, V EMF or PD; dB relative to 1 ^V, 1 mV, 1 V EMF or PD; or 
dBm. Conversion between dB and linear units may be achieved by pressing the 
appropriate units key (dB or V, mV, pV). 
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RF output accuracy 
at 23X ± 5°C: 


Level accuracy with !Q 
modulation; 

Temperature stability: 


RF flatness: 


LEVEL SETTING TfME 

Level setting time {non list 
mode): 

Level setting time (Option 10 iist 
mode): 


Electronic attenuator 


RF mode 


-127 to -30 dBm 

>-30 dBm 

Auto 

<2 GHz 

± 0.75 dB 

±0.50 dB 


<3 GHz 

±1.00 dB 

±0.75 dB 



-110 to -30 dBm 

> -30 dBm 


S6GHz 

±1.25dB 

± 1.00 dB 


Mechanical attenuator 



I 

RF mode 


-127 to -28 dBm 

> -28 dBm 

Auto 

<2 GHz 

± 0.75 dB 

± 0.50 dB 


£3 GHz 

± 1.00 dB 

±0.75 dB 


No attenuator 


1 

RF mode 


> 0 dBm 

Auto 

<2 GHz 

± 0.50 dB 


<3 GHz 

± 0.75 dB 


<6 GHz 

± 1.00 dB 


For constant envelope modulation systems; typical standard level error ± 0.15 dB 
For non-constant envelope modulation systems: typical standard level error ± 0.25 dB 
± 0.01 dB/°C, < 3 GHz 

± 0.02 dB/“C, < 4 GHz, ± 0.02 dB/°C typical, < 6 GHz 



Frequency (MHz) 

Typical flatness at 0 dBm 


Electronic attenuator (Option 003) is assumed in ail cases. ALC loop bandwidth 
‘Moderate’ or ‘Broad’, to be within <0.3 dB. 

After receipt of GPIB interface delimiter (terminator), 23°C ±5°C 

< 4.5 ms, typically 2.5 ms 

After external trigger in list mode, 23°C ±5‘’’C 

< 3 ms, typically 1.5 ms 
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Output VSWR: 


Electronic attenuator 

For output levels < 0 dBm 

Frequency 

Output VSWR 


<2 GHz 

1.25:1 


<3 GHz 

1,40:1 


£4 GHz 

1.50:1 


£6 GHz 

1-60:1 

For output levels > OdBm, VSWR is< 1.5:1, £4 GHz. < 1.8:1,6 GHz 


Mechanical attenuator 
For output levels < 0 dBm 

Frequency 

Output VSWR 


S3 GHz 

1.33:1 

For output levels > 0 dBm 

VSWR Is <1.5:1, S3 GHz 


No attenuator 

Frequency 

Output VSWR 


S4GHZ 

< 1.5:1 


<6 GHz 

< 1.8:1 

Attenuator repeatability 

Mechanical attenuator 

typically 0.1 dB 



RF output connector: Front panel 50 £2, type N female connector to MIL-PRF-39012 Class 2 

Output protection: Protects the instrument from externally applied RF power (from a 50 Q source) of 50 W 

up to 3 GHz or 25 W up to 4 GHz. 

The RPP trip can be reset from the front panel or via the remote interface. For safety, 
protection is also provided when the instrument is switched off. 

3416 damage level 0.5 W (+27 dBm) from a max 5:1 VSWR, all frequencies. 


RF optimization modes: 


Mode 

Attenuator option 

Maximum RF output power (PEP) | 



< 10 MHz 

10 to 

1000 MHz 

10(K)to 

20(X) MHz 

20(K)to 

»)00MHz 

»}00to 

3750 MHz 

37a) to 

4000 MHz 

4<»}0to 

6(K)0MHz 

Power 

No attenuator 

+21 dBm 

+22 dBm 

+22 dBm 

+22 dBm 

+20 dBm 

+17 dBm 

+18 dBm 


Relay attenuator 

+16 dBm 

+19 dBm 

+19 dBm 

+16 dBm 

— 

- 

- 


Electronic attenuator 

+13 dBm 

+16 dBm 

+16 dBm 

+16 dBm 

+13 dBm 

+10 dBm 

+8 dBm 

Noise 

No attenuator 

+15 dBm 

+16 dBm 

+16 dBm 

+16 dBm 

+14 dBm 

+11 dBm 

+12 dBm 


Relay attenuator 

+10 dBm 

+13 dBm 

+13 dBm 

+10 dBm 


- 

- 


Electronic attenuator 

+7 dBm 

+10 dBm 

+10 dBm 

+10 dBm 

+7 dBm 

+4 dBm 

2 

ACP 

No attenuator 

+6 dBm 

+6 dBm 

+6 dBm 

+6 dBm 

+6 dBm 

+6 dBm 

+6 dBm 


Relay attenuator 

+4 dBm 

+4 dBm 

+4 dBm 

+4 dBm 

— 

— 

- 


Electronic attenuator 

0 dBm 

OdBm 

0 dBm 

0 dBm 

0 dBm 

-2 dBm 

■sBBieai^B^BSsaass 

-4 dBm 
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SPECTRAL PURITY 

Harmonics: 

Sub- and non-harmonics: 

Residual FM (FM on CW): 


All parameters stated at RF level < ^1 dBm In Noise and AGP RF modes. 

< -30 dBc, typically < -40 dBc 
For offsets >10 kHz: 

< -70 dBc for carrier frequencies < 3 GHz 

< -60 dBc for carrier frequencies i 6 GHz 

< 2.5 Hz RMS (typically 1.5 Hz) at 1 GHz in a 300 Hz to 3.4 kHz un\weighted bandwidth 



Frequency (MHz) 

Typical residual FM 
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SSB phase noise: 


For 20 kHz offset, Noise Optimized mode: 



CWIQ 

< 375 MHz 

< -115 dBc/Hz 

500 MHz 

<-124dBc/Hz 

1 GHz 

<-118dBc/Hz 

2 GHz 

<-112dBc/Hz 

3 GHz 

<-108 dBc/Hz 

4 GHz 

<-106 dBc/Hz 

6 GHz 

<-102 dBc/Hz 



Typical SSB phase noise at 1 GHz, 
phase noise optimized >10 kHz offset 



L(f) [dBc/H 2 ]vsf|Hz] 


Typical SSB phase noise at 1 GHz, 
phase noise optimized < 10 kHz offset 
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Carrier Frequency |MHz) 

Typical SSB phase noise perionmance at 20 kHz offset, 
phase noise optimized > 10 kHz offset 


dBc/Hz 



Typical phase noise at 2.1 GHz 
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SSB AM noise: 


RF leakage: 
Wideband noise: 


For 20 kHz offset (typical values), measured at levels > 0 dBm: 



CW/IQ 

<3 GHz 

-130 dBc/Hz 

<6 GHz 

-125dBc/H2 


-80 

-90 


N -100 

$ -110 
u 



-160 !_i_i-i-;-^^^^^-i 

100 1k 10 k 100 k 1M 10 M 

Frequency Offset (Hz) 

Typical AM noise at 1 GHz 


< 0.5 nV PD at the carrier frequency into a single-turn 25 mm diameter loop, 25 mm or 
more from the case of the signal generator, for carrier frequencies < 3 GHz 


Applicable for all carrier levels at offsets > 5 MHz and < 50 MHz excluding thermal noise 
(23°C ± 5°C): 


RF mode 

< 375 MHz 

<3 GHz 

<6 GHz 

Power 

<-138 dBc/Hz 

<-142 dBc/Hz 
(typ -148 dBc/Hz) 

<-136 dBc/Hz 

Noise 

<-138 dBc/Hz 

<-142 dBc/Hz 
(typ -148 dBc/Hz) 

<-136 dBc/Hz 

AGP 

<-135 dBc/Hz 

<-140 dBc/Hz 

<-134 dBc/Hz 
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MODULATION 


Frequency modulation 

Peak deviation: 


Displayed resolution: 

FM accuracy (at 1 kHz rate); 
FM bandwidth: 


Carrier frequency offset: 
Total harmonic distortion: 


Phase modulation 

Phase deviation; 

Accuracy (at 1 kHz rate): 
Bandwidth: 

Total harmonic distortion: 


FM. AM and <I>M can be applied to the carrier using internal or external modulation 
sources. The internal modulation source is capable of generating two simultaneous 
signals into any one of the modulation channels. The internal and externa! modulation 
sources can be enabled simultaneously to produce combined amplitude and frequency 
(or phase) modulation. 

Internal and external IQ modulation can be applied, in this mode, FM, AM and ‘t’M are 
not pemiitted. 

Optional pulse modulation can be used in combination with FM, AM, «1>M and IQ from an 
external pulse source. 


Frequency 

250 kHz to 375 MHz 
375 MHz to 750 MHz 
750 MHz to 1.5 GHz 
1.5 GHz to 3 GHz 

3 GHz to 6 GHz 

4 digits or 1 Hz 

±3% of set deviation, excluding residual FM 

0.5 dB DC to 200 kHz (DC coupled, 100 kQ) 

10 Hz to 200 kHz (AC coupled, 100 k£2) 

3 dB Typically 20 MHz (DC or AC coupled, 50 Q) 



Maximum peak deviation 

7.5 MHz 
3.75 MHz 
7.5 MHz 
15 MHz 
30 MHz 


Typical FM bandwidth 

For DC coupled FM ±(1 Hz + 0.1% of the set deviation) after performing a DCFM null 
operation 

At 1 kHz rate: 

< 0.15% for deviations up to 2% of maximum allowed deviation 

< 0.6% for deviations up to 20% of ma)dmum allowed deviation 

< 1.5% at maximum deviation 


0 to 10 radians 

Displayed resolution is 4 digits or 0.01 radians 
± 4% of set deviation excluding residua! phase modulation 
0.5 dB 100 Hz to 10 kHz (AC coupled, 100 k£2) 

At 1 kHz rate: 

< 0.5% at 10 radians deviation 
Typically < 0.1% at 1 radian deviation 
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Amplitude modulation 

Modulation depth: 

Accuracy at 1 kHz rate: 
AM bandwidth (1 dB): 


Total harmonic distortion: 

FM on AM: 

<I)M on AM: 


Specifications apply for carrier frequencies from 2 MHz up to 2 GHz, usable to 4 GHz, 
and in AGP and Noise modes. 

Maximum specified output power is reduced by 2 dB, < 10 MHz for 'No attenuator' 
Option 001 with AM selected. 

0 to 99.9% 

Displayed resolution is 3 digits or 0.1% 

± 4% of set depth ± 1% excluding residual AM 

1 dB DC to 200 kHz (DC coupled, 100 k£2) 

10 Hz to 200 kHz (AC coupled, 100 ki2) 

3 dB DC to typically 30 MHz (DC or AC coupled, 50 £2) 



At 1 kHz modulation rate: 

< 1% for depths up to < 30% 

< 2% for depths up to < 80% 

Typically < 20 Hz for 30% AM depth at a modulation rate of 1 kHz and carrier frequency 
of 500 MHz 

Typically < 0.02 radian for 30% AM depth at a modulation rate of 1 kHz and carrier 
frequency of 500 MHz 
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IQ modulation 

IQ inputs; 


Modulation b^dvwdth relative to 
DC: 


DC vector accuracy: 

Relative to full scale 
(0.5 V RMS): 

Static error vector 
magnitude (EVM): 

Magnitude error: 
Phase error: 

Residual carrier 
magnitude: 

For 0 V input voltage, 
relative to full scale: 


IQ image suppression: 


Performance applicable in ACP and Noise modes only 

BNC connector inputs, selectable 50 Q/100 kQ input impedance 

Full-scaie input occurs for 0.5 V RMS (the level requested is obtained by 

applying 0.5 V DC to either the I or Q input) 



Typical IQ bandwidth 


At 23°C ± 5°C: 

± 0.5 dB for frequencies DC to 5 MHz 
1 dB for frequencies DC to 10 MHz 
3dB: 

RF mode 2.8 GHz 

Noise > 42 MHz, typ 50 MHz 

ACP > 48 MHz, typ 55 MHz 


£6 GHz 

> 35 MHz, typ 45 MHz 

> 40 MHz. typ 50 MHz 


< 1% RMS at full scale 

< 0.5% RMS at full scale 

< 0.5° RMS at full scale 


RF mode 

Noise < -45 dBc, typically < -55 dBc 

ACP < -40 dBc, typically < -50 dBc 

Valid for 12 hours after executing an IQ self-calibration and within ± 5°C of the 
calibration temperature. The instrument displays a warning if the time or temperature 
limits are exceeded. 

Static EVM and phase error measured with residual carrier magnitude removed. 

At 10 kHz modulation frequency: 

Typically < -50 dBc at 10 kHz 
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Linearity: 


RF burst control 


On/off ratio: 


Ramp profile: 


Buret gate control input: 

RF burst attenuation control 


Attenuation range available: 
Burst attenuation control input: 


Adjacent Channel Power (AGP), In AGP mode for continuous and discontinuous signals 
at RF output levels < 0 dBm, over the temperature range 23°C ± 5°C: 



TETRA 

GSM9(K>/tM0/ 

802.11a 

IS-S5 (CDMAone) 



1900 

Wireless Lan 




GSM EDGE 

(Spectral Mask) 




(Enhanced Data 

at RF o/p level 




rate for GSM 
Evolution) 

< - 4 dBm 


Frequency 

130MHz-f GHz 

860 MHz-1 GHz 

5.1&-6.826 GHz 

624-894 MHz 

range(s) 


1700-1900 MHz 


1850-2000 MHz 

ACLR (continuous 

< -70 dBc ® 

< -35 dBc a 

< -26 dBr @ 

< -65 dBc ® 886 kHz 

and 

25 kHz offset 

200 kHz offset 

11 MHz offset 

offset 

discontinuous) 

typ < -ao dBc @ 

< -70 dBc ® 

< -45 dBf ® 

<-76 dBc® 1,25 MHz 


50 kHz offset 

400 kHz offset 

20 MHz offset 

offset 


typ < -80 dBc @ 

< '-80 dBc ® 

typ < -60 dBr ® 

<-60 dBc® 1.98 MHz 


75 kHz offset 

600 kHz offset 

30 MHz offset 

offset 


3QPP/WCDMA 

NADC (IS-64, 
IS-136) 

JDC/PDC 

PHP/PHS 

Frequency 

1856-2200 MHz 

824-894 MHz 

810-826 MHz 

1895-1916 MHz 

range(s) 


1860-2000 MHz 

940-956 MHz 
1429-1513 MHz 


ACLR (continuous 

< -70 dBc <S 5 MHz 

< -40 dBc @ 

< -66 dBc @ 

< -75 dBc @ 600 kHz 

and 

offset 

30 kHz offset 

50 kHz offset 

offset 

: discontinuous) 

typ < -72 dBc @ 

t^ < -78 dBc @ 

typ < -80 dBc ® 

< -80 dBc @ 900 kHz 


5 MHz offset 

60 kHz offset 

100 kHz offset 

offset 



typ < -80 dBc @ 

90 kHz offset 




A digital control bit is used to generate an analog ramp (up or down) of the RF output. 
TTie burst gate control signal can either be generated internally as part of the optional 
internal baseband source, or provided externally by the user on the rear-panel 
connector. When intematiy generated, the burst gate control signal appears on the rear- 
panel auxiliary connector, which then serves as an output. 

For the temperature range 23°C ± 5°C: 

> 90 dB for carriers < 3 GHz 

> 80 dB for carriers < 4 GHz 

> 65 dB for carriers < 6 GHz 

Rise and fall time after the L to H and H to L transitions of the buret control bit 
respectively can be defined by the user, from 10 jis to 999 in 0.1 ps steps. 

RF ramp can be adjusted in time by ±50 ps in increments of 0.1 ps with respect to the 
trigger event. 

TTL level (HCT), 50 Q impedance BNC input on the rear panel. 


A digital attenuation control bit (in conjunction with the ramp control bit) is used to 
decrease the RF level from the set level to an alternative level during burst modulation. 
The burst attenuation trigger signal can be provided internally as part of the optional 
dual arbitrary waveform generator (ARB), or externally on a rear-panel connector. When 
Internally generated, the burst attenuation trigger control signal appears on the 
rear-panel auxiliary connector, which then serves as an output. 

RF burst attenuation requires electronic attenuator Option 003. 

0 to 70 dB 

TTL level (HCT), 50 £2 impedance signal on the rear panel AUX connector. 
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Internal modulation oscillator 

Frequency range; 
Resolution; 

Accuracy; 

Distortion; 

Wavefomis; 


Level; 


External modulation source 

Input level; 


SWEEP FACILITY 

Control parameters; 
Frequency sweep: 

Level sweep; 

Step time: 

Modulation oscillator: 

UST MODE 


NON-VOLATILE MEMORY STORES 

FREQUENCY STANDARD 

Aging rate: 

Temperature coefficient: 

Output frequency; 

Output; 

External standard input; 


The internal modulation source is capable of generating up to two simultaneous signals 
into any one of the modulation systems. 

0.1 Hz to 50 kHz (16 MHz with Option 005) 

0.1 Hz or 5 digits 

As frequency standard 

< 0.1% for a sine wave at 1 kHz 

In addition to a sine wave, the following waveforms can be generated; 

Triangle 0.1 Hz to 10 kHz (2 MHz with Option 005) 

Ramp 0.1 Hz to 10 kHz (2 MHz with Option 005) 

Square 0.1 Hz to 5 kHz (1 MHz with Option 005) 

Note: modulation frequency can be set to 50 kHz irrespective of waveform type 

Modulation source signals are available on the rear-panel I/AM OUT and Q/FM OUT at a 
level of 1 V peak EMF from a 50 Q source impedance. 


External inputs are available with a selectable input impedance of 50 £2 or 100 k£2 
(default setting), AC or DC coupled. 

Apply 1 V RMS (default) or 1 V peak for the set modulation. 

A Ht/LO indicator appears on-screen when the applied signal is greater than ± 6% from 
the nominal. 

External AM is input to the EXT I/EXT AM front-panel BNC connector. 

External FM is input to the EXT Q/EXT FM front-panel BNC connector. 


Provides a digital sweep of RF frequency or RF level in discrete steps. 

The sweep can be set to be continuous, single or externally triggered from the rear 
panel. TTL BNC female rear panel. 

Start and stop values of carrier frequency, step size, number and step time 

Linear step size: 1 Hz minimum 
Logarithmic; 0.01% to 50%, 0.01% step 

0.01 dB minimum step 

2.5 ms to 10 s per step vwth 0.1 ms resolution (20 ms for mechanical attenuator, 
Option 002). 

0.1 Hz minimum frequency step 


Up to 500 frequencies and levels can be entered in the list. Start address, stop address 
and dwell time can be controlled. Dwell time can be set from 500 ms to 10 s. Requires 
Option 003 electronic attenuator. 


Full instrument configurations can be saved to 100 memory stores (0-99) 


10 MHz OCXO fitted as standard. Standby power Is provided while the instrument is off 
but connected to the supply. 

< ± 0.8 X 10"^ per year after 30 days’ continuous use 

< ±5 X 10"® over the temperature range 0 to 50°C 

Within 2x10"^ of final frequency after 10 minutes from connecting supply power and 
switching on at a temperature of 20°C. 

Rear-panel BNC connector provides an output of 2 V pk-pk from 50 £2. 

Rear-panel BNC connector accepts an input of 1 MHz or 10 MHz at a level of 300 mV to 
1.8 V RMS into 1 k£2 
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GENERAL INFORMATION 


INTERNAL DUAL-CHANNEL ARB 
SOURCE (OPTION 005) 


A high performance dual Arbitrary Waveform Generator (ARB) provides IQ signals for 
the iQ moduiator. 


TTie ARB enables files to be downloaded with sample rates from 17 kHz to 66 MHz. 

The ARB uses an interpolation system to increase the digital to analog converter sample 
rate and avoid the use of reconstruction filters. 
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Typical 3GPP test model 1 (64 channels) 


Flash memory size: 23 592 960 sample pairs 

Maximum number of files; 180 

Sample format: 32 bits of data — 14 bits 1,14 bits Q, 3 associated marker bits 

Sample rate tuning: ± 20 ppm, 0.1 ppm step resolution 

D-A converter resolution: 14 bits 

D-A sample rate: 44 to 66 Msamples/s 

interpolation factor: Automatically selected 

Reconstruction filter stop band > 70 dB 
attenuation: 


ARB spectral purity: 

Spurious-free dynamic 
range; 

20 kHz offset phase noise: 
Floor noise; 


> 70 dBc, typically > 80 dBc 

<-120 dBc/Hz 
<-140 dBc/Hz 


IQCr'e^xv® 


Mar1<er control bits: 


Control mode: 


IQ outputs (not applicable when 
Option 009 is fitted): 


Windows™ based software package is provided for the creation, formatting and 
downloading of ARB waveform files to the 3410 Series. 

A waveform library is provided on a CD containing a selection of files for testing 2G, 
2.5G and 3G systems. Files can be downloaded from www.aeroflex.com. 

Up to three mar1<er bits (1-3) can be attached to each sample of IQ data. These can be 
used to indicate signific^t points in the waveform and are available as HC CMOS 
outputs via the rear-panel AUX IN/OUT connector. Marker bit 1 can be used as an RF 
burst control signal. Marker bit 2 can be used as a burst attenuation trigger signal to 
decrease (attenuate) the RF level from its nominal value. 

Continuous, single or triggered operation of the ARB. 

An external trigger input signal Is available on the AUX IN/OUT rear-panel connector. 

The IQ signals produced by the ARB are available on the rear-panel 1/AM OUT and 
Q/FM OUT BNC connectors. Output level is 0.5 V RMS EMF (vector sum) from a 
source impedance of 50 fi. 



FAST PULSE MODULATOR 
(OPTION 006) 

On/off ratio: 

Rise/fall time: 

Pulse delay: 


This option requires electronic attenuator (Option 003) to be fitted. 

> 80 dB for carrier levels > -60 dBm 
< 20 ns typical (10 to 90%) 

Typically < 50 ns 
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RF level accuracy 
AM depth and distortion 

Video breakthrough: 


Modulation source: 
input impedance: 

Input level: 

Control voltage: 

Maximum safe input level: 

REAR-PANEL OUTPUTS 
(OPTION 007) 


REAL-TIME BASEBAND 
(OPTION 008) 


Generic modulation formats 

PSK: 

MSK: 

FSK/GFSK: 

QAM: 


Si^bol rate 
Range: 

Resolution: 

Baseband channel filters 

Filter types: 


RF mode = ‘auto’, as standard ± 0.2 dB 

The above specification is met for all power levels above 150 MHz. 

AM operation is unspecified below 10 MHz. 

AM depth and distortion specification is degraded for operation above 0 dBm at carrier 
frequencies < 150 MHz. 

RF mode 


Power 

< ±50 mV for RF levels > +10 dBm 



< ±25 mV for RF levels in the range 

< ±10 mV for RF levels S-10 dBm 

-10 dBm to +10 dBm 

Noise 

< ±50 mV for RF levels > +4 dBm 

< ±25 mV for RF levels in the range 

< ±10 mV for RF levels ^-16 dBm 

-16 dBm to +4 dBm 

AGP 

< ±50 mV for RF levels > -6 dBm 

< ±25 mV for RF levels in the range 

< ±10 mV for RF levels ^ -26 dBm 

-26 dBm to -6 dBm 

PULSE IN BNC (female) connector rear panel 



50 £2 

m level (HCT) 

HCT logic 0 (0 V to 0.8 V) turns the carrier OFF 
HCT logic 1 (2 V to 5 V) turns the carrier ON 

±10 V 


With this option fitted, RF OUTPUT, EXT l/EXT AM input and EXT Q/EXT FM input 
connectors are transferred to the rear panel. When Option 009 is fitted, only the 
RF OUTPUT connector is transferred to the rear panel. The standard signal generator 
specification remains unaltered. 


Allows the creation of digitally-modulated signals using generic modulation formats. An 
internal data source provides PRBS or fixed patterns. External real-time data in the 
foim of symbol data, or digital IQ data, may be applied via an LVDS interface. 


BPSK, QPSK, 8PSK, 16PSK, 8PSK EDGE (SPSKwith 37t/8 rotation), ^12 DBPSK, 

7c/ 4 DQPSK, 71/8 D8PSK, DBPSK, DQPSK, D8PSK, OQPSK (time offset) 

GMSK 

2- and 4-tevel symmetric 
16, 32, 64,128, 256 levels 

For data bit to symbol mapping information refer to Technical Note ‘IFR 3410 Option 8 
RTBB Ancillary information’. 


5 kHz to 2 MHz 
1 Hz 


Nyquist: 

Root Nyquist: 

Gaussian: 

EDGE: 


a = 0.1 to 0.8, resolution 0.01 
a = 0.1 to 0.8, resolution 0.01 
Bt 0.1 to 1.0, resolution 0.1 
‘Linearized Gaussian’ as defined in GSM 05.04 
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Data source 

Formats: 

External serial data: 
External parallel data: 

Data encoding 

Timing/synchronization 

Externa! serial data clock: 
External parallel data clock: 

Frequency hopping 

Frequency hop list: 

Frequency offset values: 

Modes 

Linear: 

Random: 

External: 

Hop rate: 

Digital IQ data 

External IQ data in 

Internal IQ data out 
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internal data: PRBS — PN9, PN11, PN15, PN16, PN20, PN21, PN23 

Fixed pattern consisting of: 0, 0, 0, 0, 0, 0... 

0 , 1 , 0 , 1 , 0 , 1 ... 

1, 0, 1,0, 1,0... 

1 , 1 . 1 . 1 , 1 , 1 ... 

User-defined symbol file stored in non-volatile memory (max. size 256 kB) 

A single bit-stream representing symbol information can be applied. The bit-to-symboi 
conversion is detetmined from the selected modulation type. 

Symbol Information consisting of 1 to 8 data bits can be applied. External parallel and 
serial data is Input via the LVDS connector on the rear panel. 


None 
Differential 
GSM differential 
Inverted 


All clock and synchronization signals are provided internally by Option 8 RTBB and 
made available to the user on the rear-panel LVDS connector. An external clock may 
be phase-signed to the internal clock via a ‘sync’ operation. 

Eight times the symbol rate, for all modulation types 

Nominal simnboi rate 


Up to 32 frequency values. The frequency values entered represent offset values from 
the current RF frequency. 

Offset values range ±10 MHz 


On receipt of a hop trigger, the next frequency in the list is indexed. 

On receipt of a hop trigger, an internal PRBS generator indexes through the frequency 
list. PN length, polynomial and initial seed value. PN values selectable from 9. 11,15, 
16, 20, 21,23. 

On receipt of a hop trigger, the 5-bit hop address lines applied to the LVDS connector 
are used to index the frequency list. 

Max. hop rate (hops/s) is half the symbol rate. Helping is synchronized to symbol 
transition. 


Digital !Q data is available \ria the LVDS connector on the rear panel. 


External 16-bit IQ data can be applied to the LVDS interface. The data can then be 
filtered or not, depending on the application, by the baseband board and fed to the 
DACs. All clock and sync signals are located on the LVDS connector. These can be 
used to synchronize to an externally applied clock. 


16-bit IQ data is avail^le on the LVDS interface when the modulation is generated 
internally. Outputs can be disabled. 
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Tones 

Frequency range: 


A tone (CW) only mode is available. Up to two tones may be selected. Each tone may 
be independently enabled and disabled. 

Carrier frequency ±10 MHz 


Relative level: 


60 dB 


DIFFERENTIAL IQ OUTPUT 
(OPTION 009) 

Output impedance: 

IQ bias voltages: 


When differential IQ outputs are envied, the signal generator RF is CW only. 

Can be used with single-ended 50 Q loads or differential 100 Q loads. 
Delivered bias voltages are halved with single-ended loads. 

independent I and Q channel bias voltages settable within the range ±3 V. 


Bias voltage: 


Differential offset voltage: 


Level mode: 


Resolution: 1.0 mV nominal 

Accuracy: ±2% ±4 mV max. ±1 % ±2 mV typical 

Offset; see IQ bias voltages above 

Range: ±300 mV 

Resolution: 100 pV nominal 

Accuracy: ±2% ±3.3 mV max, ±1% ±0.7 mV typical 


Variable IQ signal level over 45 dB range 


Differential signal bailee: Typically 0.15 dB at 10 MHz 


IQ channel balance: 


±0.2 dB at 1 MHz 


IQ level imbalance adjust: ±4 dB nominal, continuously variable 

IQ signal amplitude: 22.4 mV to 4 V pk-pk per channel 


IQ signal amplitude accuracy: 

Baseband purity (2 V p-p set 
voltage at 1 MHz); 


<2% at 20 kHz,typically 1.5%, excludes termination errors 


2"'* harmonic: 

harmonic: 

IMD: 


-70 dBc 
-65 dBc 

-70 dBc (100 kHz tone spacing at 1 MHz) 


REMOTE CONTROL 

Ethernet: 


RS-232: 


GPIB: 

Cap^ilitiesi 
Interface functions: 


All signal generator parameters except the supply svwtch are remotely programmable. 
The following LAN protocols are supported: 

VXl-11 

Telephone Network (TELNET) 

RIe Transfer Protocol (FTP) (software upgrades only). 

Ail functions except the supply switch are remotely programmable. 

Can be used for upgrading the firmware without removing the instrument's covers. 

All functions except the supply switch are remotely programmable. 

Designed in accordance with IEEE 488.2. 

SH1, AH1, T6. L4. SR1, RL1, PPO, DC1, DT1, CO, E2 


ELECTROMAGNETIC 

COMPATIBILITY 


Conforms to the protection requirements of Council Directive 89/336/EEC. 

Conforms with the limits specified in the following stsuidards: 
lEC/EN 61326-1 :1997 + A1 :1998 + A2 :2001 
Emission: Class 6. 

Immunity: Table 1 and Performance Criterion B. 


SAFETY Confomns with the requirements of EEC Council Directive 73/23/EEC (as amended) and 

the product safety standard IEC/EN 61010-1 : 2001 ± Cl : 2002 + C2 : 2003 for Class 1 
portable equipment, for use in a Pollution Degree 2 environment. The instrument is 
designed to operate from an Installation Category 2 supply. 
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GENERAL INFORMATION 


RATED RANGE OF USE 

MIL-T-28800E Class 5 

Temperature: 0 to 50°C (32 to 122°F). 

Humidity: 45%, 0 to 50°C (32 to 122T) 

95%, 30 to 40"C (86 to 104°F) 

Altitude: 700 mbar, 3050 m (10 000 ft) 

CONDITIONS OF STORAGE AND 
TRANSPORT 

MiL-T-28800E Class 5 

Temperature: -40°C to +71°C (-40 to 160°F) 

Altitude; 570 mbar, 4570 m (15 000 ft) 

POWER REQUIREMENTS 

100-240 V- (limit 90-264 V-) 

50-60 Hz~ (iimit 45-66 Hz-) 

185 VA maximum 

CALIBRATION INTERVAL 

Recommended at 2 years 

WARRANTY 

2 years, vwth options for 3,4 or 5 years 

DIMENSIONS AND WEIGHT 

Height: 

107 mm (4.2 inch) overall 

89 mm (3.5 inch) rack mount (occupies 2U of rack height excluding feet and front 
handles) 

Width: 

468 mm (19 inch) overall 

425 mm (16.7 inch) rack mount 

Depth: 

545 mm (21.5 inch) overall and rack mount 

Weight: 

3412,3413,3414: 10.5 kg (23.1 lb) 

3416: 11.5 kg (25.3 lb) 


1-21 









UENEKAL iNr-UKMA! lUN 



Option 001: No attenuator 

CAUTION 

The instrument has no reverse power protection when this option is fitted. 

Option 002; Mechanicai attenuator 

Not available on 3414 or 3416. 



ic attenuator 


Option 005; Dual-channel arbitrary waveform generator (ARB) 

Not available with Option 008. 

Option 006: Pulse modulation 

Requires Option 003. Not available with Option 009. 

Option 007: Rear-panel outputs 

The front-panel connectors RF OUTPUT, EXT I/EXT AM and EXT Q/EXT FM are relocated to 
the rear panel for rack-mounted operation. I/AM OUT and Q/FM OUT are relocated to the front 
panel. 

For instruments fitted with Option 009, only the RF OUTPUT connector is relocated. 

Option 008: Real-time baseband 

Not available with Options 005 or 009. 

Option 009: Differential IQ outputs 

Requires Option 005. Not available with Options {K)6 or 008. 

Option 010: List mode 

Requires Option 003. 

Option 020: 2G CDMA software license 

Permits 2G CDMA waveforms created by lOCreatw^to be downloaded into a 3410 Series 
instrument. 

Option 021: 3G CDMA software license 

Permits 2G and 3G CDMA waveforms created by ® to be downloaded into a 

3410 Series instrument. 


1-22 










UbtMtKAL tNI-UHM AI iUN 


When ordering, please quote the full ordering number information. 


Ordering numbers 

3412 

3413 

3414 
3416 

Option 001 
Option 002 
Option 003 
Option 005 
Option 006 
Option 007 
Option 008 
Option 009 
Option 010 
Option 020 
Option 021 


46882/499 

46882/599 

46882/627 

46886/015 


46882/502 

46880/111 


43129/189 

46884/649 

46884/650 

46885/138 

43139/042 

54311/095 

54311/092 

59999/163 

46662/745 

46662/774 

82542 


Version 

250 kHz to 2 GHz Digital RF Signal Generator 
250 kHz to 3 GHz Digital RF Signal Generator 
250 kHz to 4 GHz Digital RF Signal Generator 
250 kHz to 6 GHz Digital RF Signal Generator 

Options 
No attenuator 
Mechanical attenuator 
Electronic attenuator 

DuaFchannel arbitrary waveform generator (ARB) 

Pulse modulation 
Rear-panel outputs 
Real-time baseband 
Differential iQ outputs 
List mode 

2G CDMA software license 
3G CDMA software license 

Supplied accessories 

AC supply lead (see 'Power cords', Chapter 2) 

Operating manual (paper version) 

fOCre^r® 'Getting started' manual (paper version) 

lOCr^^® User Guide (paper version) 

CD-ROM containing operating manual, data sheet, test results, 
certificate of calibration, application notes, driver software, 
performance verification software, IQCreaojr® software and 
manuals, waveform files, virtual front panel. 

Safety information 

Optional accessories 

Service manual (paper version). Consists of Operating Manual 
(this document). Maintenance Manual part no. 46882/500, 
together with CDROM containing PDFs of the manuals and 
adjustment and diagnostic software. 

GPIB lead assembly, 1.5 m (5 ft) 

RS-232 cable, 9-way female to 25-way female, 1.5 m (5 ft) 

RS-232 cable, 9-way female to 9-way female. 1.5 m (5 ft) 

Rack mounting kit (front panel brackets) 

RF double-screened connector cable 50 0,1.5 m (5 ft), BNC (m) 

RF double-screened connector cable 50 £2, 1 m (3 ft), type N 
connectors 

Coaxial adapter N male to BNC female 

Precision coaxial adapter N male to SMA female 

Soft carrying case 

Hard carrying case 

Auxiliary port connector breakout box 
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After unpacking the instrument, inspect the shipping container and its cushioning material for signs 
of stress or damage. If there is damage, retain the packing material for examination by the carrier 
in the event that a claim is made. Examine the instrument for signs of damage; do not connect the 
instrument to a supply when damage is present, as internal electrical damage could result in a shock 
if the instrument is turned on. 


Excessive temperatures may affect the performance of the instrument. Completely remove the 
plastic cover, if one is supplied over the case, and avoid standing the instrument on or close to 
other equipment that is hot. 


Stability 


If you stand the instmment on end on its rear-panel protectors, make sure that you provide support 
to prevent it from toppling over. 


CAUTION 



This instrument is forced-air-cooled by two fans mounted on the rear panel. Air must be allowed to 
circulate freely through the ventilator grilles located on the sides of the instmment. Before 
switching on the instrument, ensure that the fan outlets on the rear panel are not restricted (leave a 
clearance of at least 75 mm (3 in) at the rear and 25 mm (1 in) at each side). Failing to provide 
adequate clearances will increase internal temperatures and may adversely affect the instrument’s 
performance. 

The fan speed is regulated and varies depending on the air temperature inside the case. 
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Class I power cords (3-core) 

General 

When the equipment has to be plugged into a Class IT (ungrounded) 2-terminaI socket outlet, the 
cable should either be fitted with a 3-pin Class 1 plug and used in conjunction with an adapter 
incorporating a ground wire, or be fitted with a Class IT plug with an integral ground wire. The 
ground wire must be securely fastened to ground. Grounding one terminal on a 2-termina] socket 
will not provide adequate protection. 

In the event that a molded plug has to be removed from a lead, it must be disposed of immediately. 
A plug with bare flexible cords is hazardous if it is engaged in a live socket outlet. 

Power cords with the following terminations are available from Aeroflex. Please check with your 
local sales office for availability. This equipment is provided with a 3-wire (grounded) cordset, 
which includes a molded lEC 320 connector for connection to the equipment. The cable must be 
fitted with an approved plug which, when plugged into an appropriate 3-termma] socket outlet, 
grounds the case of the equipment. Failure to ground the equipment may expose the operator to 
hazardous voltage levels. Depending upon the destination country, the color-coding of the wires 
will differ: 


North American 


Country 

fEC 320 plug type 

Part number 

North American 

Straight through 

23422/004 

North American 

Right angled 

23422/005 



U.SiCANADA/KOREA 


The North American lead is fitted with a NEMA 5-15P (Canadian CS22.2 No. 42) plug and carries 
approvals from UL and CSA for use in the USA and Canada. 
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The instrument is a Safety Class 1 product and therefore must be earthed. Use the supplied power 
cord or an appropriate replacement. Make sure diat the instrument is plugged into an outlet socket 
with a protective earth contact. 


Ensure that the AC supply is correctly connected to the line power receptacle. For line power in 
the range iOO to 240 V~, the PSU automatically selects the appropriate range. No manual 
voltage-range selection is provided. 


Disconnecting device 

The detachable power cord is the instrument’s disconnecting device, but if the instrument is 
integrated into a rack or system, an external power switch or circuit breaker is required. Whatever 
the disconnecting device, make sure that you can reach it e^y and that it is accessible at all times. 


Standby/on switch 

The switch on the front panel is only a standby switch. It is not the line switch, which is on the rear 
panel. 


Fuse 

For the AC voltage range of 100 to 240 V~ the fuse rating is T2AL250V. The fuse is a cartridge 
type measuring 20 mm X 5 mm. 

The fuse-holder is integral with the rear panel’s 3-pin line power plug. To change the fuse, use a 
screwdriver to lever out the holder. 


The following goods-in check confirms that die instrument is functioning correctly, but does not 
verify conformance to the listed specification. To verify that the instrument conforms to the 
specification given in Chapter 1, refer to Chapter 6, ‘Operational verification testing'. 

1 Ensure that the correct fuse is fitted (accessible on the rear panel) and connect the instrument 
to the supply. 

2 Switch on and check that the amber standby LED lights. 

3 If the instrument appears to be completely dead, carry out the fofiowing: 

Check that the mains power cord is providing power to the instrument. 

Check that the mains fuse has not blown. 


2-4 







liMblALLAilUiM 



The RS-232 interface built into the instrument is used to download software and firmware. 
The male D-type RS-232 connector is shown in Fig. 2-1. 


1 5 
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Fig. 2-1 RS-232 connector (looking onto rear panel) 


The pin-outs for the 9-way RS-232 connector are shown below: 


Contact 


Signal 

I 

DCD 

Data carrier detect 

2 

RXD 

Receive data 

3 


Transmit data 

4 

DTR 

Data terminal ready 

5 

SG 

Sisnal ground 

6 

DSR 

Data set ready 

7 

RTS 

Request to send 

8 

CTS 

Clear to send 

9 

RI 

Ring indicator 



The RS-232 interface can be connected to a personal computer’s AT connector using a null-modem 
cable. Suitable cables are available — see ‘Versions and accessories’ in Chapter 1. Connections 
to both a 9-way and a 25-way serial port on a PC are shown in Fig. 2-2. 



Fig. 2-2 RS-232 cable connections 
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The 15-way female D-type AUXILIARY PORT connector is shown in Fig. 2-3. This provides: 
inputs and outputs for RF A/B level and burst oj^ration; outputs of markers 1, 2 and 3 from an 
ARB waveform; list mode trigger input and ‘in transit’ and start marker out. Levels are TTL 
(HCT). A breakout box (part no. 82542) is available; this converts the D-type connector to BNC 
male sockets. Breakout box markings are shown in capital letters in the table below. 


8 1 



15 9 C5208 


Fig. 2’3 15’Way AUXIUARYPORT connector (looking onto rearpanel) 


The pin-outs for the AUXILIARY PORT connector and breakout box are as follows; 


Contact 

Function 

Breakout box 

Contact 

Function 

Breakout box 

1 

Burst out 

BURST OUT 

9 

Ground 

Ground 

2 

Not connected 

AUXILIARY 1 

10 

Marker 1 out 
(power ramp) 

MARKER OUTPUTS 1 

3 

List start mkr out 

OUTPUTS MARKER 

11 

Burst gate in 

BURST IN 

4 

Marker 2 out (A/B) 

MARKER OUTPUTS 2 

12 

Not connected 

AUXILIARY 2 

5 

A/B burst atten 
control in 

BURST A/B 

13 

Marker 3 out 

MARKER OUTPUTS 3 

6 

List ‘in transit’ out 

OUTPUTS BLANK 

14 

Not connected 

AUXILIARY 3 

7 

ARB triaaer in 

ARB TRIG IN 

15 

List trigger in 

AUXTRIGIN 1 

8 

Not connected 

AUXILIARY 4 



! 


Note: pin 11 (Burst gate in) is connected in parallel internally with rear-panel BNC connector 
BURST GATE IN. 


The IN TRANSIT output shows that the instrument is changing to the next entry in the list. When 
IN TRANSIT goes low, the instrument h^ stabilized at die list entry. START MARKER shows 
that the instrument has reached the starting point in the list. IN TRANSIT and START MARKER 
appear whether the list is triggered internally or externally. 

You can also trigger a list by using the rear-panel TRIGGER IN BNC connector. +ve trigger is the 
default, but you can also select -ve trigger. 


EXT TRIGGER 


IN mANSIT 


START MARKER 


C5781 
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The LVDS (low-voltage differential signaling) interface to the real-time baseband board 
(Option 008) can be used to input bit data or symbol data, or input/output 16-bit IQ data, and 
associated control and timing signals. 

The 68-way female SCSI-type LVDS IN/OUT connector is shown in Fig. 2-4. Signals are 
transmitted using LVDS to ANShTlA/EIA-644. 


V ■■>■■■■■■■■■■■■■■■■■■■■■>■■«■■■■■■ f 

68 35 C5504 

Fig. 2-4 LVDS IN/OUT connector (looking onto rear panel) 


The pin-outs for the LVDS connector are as follows: 


Contact 

Function 

Contact 

Function 

Contact 

Function 

1 


24 

D15- 

47 

D4+ 

2 

BEISSSS!^I 

25 


48 

D5+ 

3 


26 

IQSELECT OUT- 

49 

D6-)- 

4 

SYMBOLSYNC- 

27 

SPARE- 

50 

D7-4- 

5 

MASTERSYNC- 

28 

GND 

51 

D8+ 

6 


29 

MARKER1- 

52 

D9+ 

7 

GND 

30 

MARKER2- 

53 

D10+ 

8 

CLK IN- 

31 

MARKERS- 

54 

D11 + 

9 

DO- 

32 

MARKER4- 

55 

D12+ 

10 

D1- 

33 


56 

D13+ 

11 

D2- 

34 


57 

D14+ 

12 

D3- 

35 

HOP_ADDRO+ 

58 

D15-f 

13 

D4- 

36 


59 

1QSELECTJN+ 


SYMBOLSYNC+ 


MASTERSYNC+ 


CLK_OUT+ 


GND 


SPARE+ 


GND 


MARKER1+ 


MARKER2+ 


MARKER3+ 


MARKER4+ 
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LVDS data used as data source (serial mode) 

In this mode, data is fed to the LVDS interface using only DO. The CLK_OUT signal nins at eight 
times the symbol rate as shown below (example — three bits per symbol). 


SYMBOL_SYNC 


CLK.OUT 



C5574 


CLK_OUT and SYMBOL_SYNC are outputs on the LVDS. Data in is latched on the rising edge 
of CLK_OUT. Alternatively, you can provide the clock using CLK_IN — see CLKjOUT sync 
section on page 2-11. 



In this mode, data is fed to the LVDS interface using as many LVDS data lines as there are bits per 
symbol. In other words, if ±ere are four bits per symbol, DO to D3 are required. The CLK_OUT 
signal runs at eight times the symbol rate as shown below (example — four bits per symbol). 


SYMBOL_SYNC 


CXK_OUT 


Parallel data 
O3-D0 



C6684 


CLK_OUT and SYMBOL_SYNC are outputs on the LVDS. Data in is latched on the rising edge 
of CLK_OUT whilst SYMBOL_SYNC is high. Alternatively, you can provide the clock using 
CLKJN but SYMBOL_SYNC will always be an output — see CLK_OUTsync section on 
page 2-11. 
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LVDS data used as IQ input 

In this mode, data is fed to the LVDS interface using all 16 LVDS data lines. The LVDS 
IQSELECT_OUT signal determines whether the data is I or Q (0=Q and 1=1). The CLK_OUT 
signal runs at twice the I/Q sample rate. 


iQSELECT_OUT 


CLK_OUT 


IQ Data input 
D0-D15 



C5728 

CLK_OUT and IQSELECT_OUT are outputs on the LVDS. Data in is latched on the rising edge 
of CLK_OUT. Alternatively, you can provide the clock using CLK_IN and select using 
IQSELECTJN — see CLKjOUT sync section on page 2-11. 


LVDS data used as IQ output 

In this mode, data is fed out of the LVDS interface using all 16 LVDS data lines. This is identical 
to the previous mode except that the data direction is out. The LVDS IQSELECT_OUT signal 
determines whether the data is I or Q (0=Q and 1=1). The CLK_OUT signal runs at twice the I/Q 
sample rate. 


IQSELECT_OUT 


CLK_OUT 


IQ Data oiAput 
D0-D15 



C5729 

CLK_OUT and IQSELECT_OUT are outputs on the LVDS. Data out is valid on the rising edge of 
CLK_OUT. 
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Markers 

There are four markers. Three of them appear as TTL outputs on a D-type connector on the rear 
panel, and all four appear as outputs or inputs on the 68-way LVDS connector also on the rear 
panel. The markers can be generated internally or can be read from the LVDS connector. The 
markers can be used to ‘mark’ specific sections of the modulated output; for example, the active 
slot in a GSM frame. However, certain markers also have other functions as shown below. 


Marker 

Use 

1 

Genera! purpose / RF Burst control (0=off, 1=on) 

2 

General purpose / RF level select (A or B) 

3 

General purpose / Hop address trigger (+ve edge) 

4 

Not currentiv used 1 


Hop address 

There are five hop address lines and these appear as either outputs or inputs on the LVDS 
connector. These fi ve lines dictate which frequency offset is used from a lookup table that has 
been set up internally. As shown above, the hop address is always latched on the rising edge of 
Marker 3. The hop address can be generated internally by means of a counter. This counter is also 
updated on the rising edge of Marker 3. 


Example 1 

Hop address is an input on the LVDS and the first four entries in the lookup table are: 


1 Hop Address 

RF offset frequency 

0 

OMHz 

1 

10 MHz 

2 

-30 MHz 

_3_ 

50 MHz 


MARKERS 


HOP.ADDR 

(Input) 

0 



2 



RF frequency 
offset 

ZT 

OMHz 

_ f 

10 MHz 

zx 

-30f^z 


C5686 
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Hop address is generated by the internal counter and appears as an output on the LVDS. The first 
four entries in the lookup table as before are: 


Hop Address 

RF offset frequency 

0 

OMHz 

1 

10 MHz 

2 

-30 MHz 

3 

50 MHz 


MARKERS 


HOP_ADDR 
(from counter) 


\ 

/ 




RF frequency 
offset 

ZT 

OMHz 

_ / 

10 MHz 

^ -30 MHz 


05687 

Note: Because the values that appear on the LVDS hop address lines are from the internal 
counter, they seem to he out of step with respect to the RF frequency offset. This is because the 
value from the counter is latched on the rising edge of Marker 3, but the counter itself is also 
incremented on the same rising edge. Therefore the hop address output will be one step ahead of 
the RF frequency offset. 


CLK^OUT sync 

Although all the timing of the LVDS interface is based around CLK_OUT, you also can provide an 
input clock. This is fed into the CLK_IN input on the LVDS connector. The LVDS interface does 
not use CLK_IN for its timing but there is the facility to synchronize CLK_OUT to CLK_IN. 
Once synchronized, the two clocks remain in phase provided that the following conditions are met: 

• The 3410 Series instrument and the source are running from the same 10 MHz standard, and 

• All sample rates between the instrument and the source are the same. 

If I/Q data is being fed into the LVDS connector then it is important that IQSELECT between the 
instrument and the source are also in synchronization. In this mode, you must provide 
IQSELECTJN as well as CLKJN before they can be synchronized. As before, the instrument 
does not use CLK_IN or IQSELECTJN but merely synchronizes CLK„OUT and 
1QSELECT_0UT to these signals. 
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Aeroflex’s products are tested prior to delivery to ensure that they comply with the requirements of 
lEC 61010-1 (BS EN61010-1). We advise that products are routinely inspected and tested to 
ensure that they have no faults and continue to meet their specifications. 

Safety critical components should only be replaced with equivalent parts, using techniques and 
procedures recommended by Aeroflex. 

Aeroflex designs and constructs its products in accordance with International Safety Standards such 
that in normal use they represent no hazard to the operator. Aeroflex reserves the right to amend 
the above information in the course of its continuing commitment to product safety. 


Before starting any cleaning, switch off the instrument and disconnect it from the supply. 

Case exterior: use a soft cloth moistened with water to clean the case; do not use aerosol or liquid 
solvent cleaners. 

Touch screen: take care not to scratch the touch-panel overlay during use or when cleaning. Clean 
the touch panel by wiping a slightly damp, soft, lint-free cloth gently over the surface. 



If you are putting the instrument into storage, ensure that the following conditions are maintained: 
Temperature range: -40 to 71°C (-40 to 163°F) 

Pressure 570 mbar (4570 m/15 000 ft) 
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LOCAL OPERATION 


CONTROLS AND CONNECTORS 



This chapter introduces you to your instrument’s controls and connectors. It then takes you 
through a simple set-up exercise to provide some familiarity wi± operating the instrument from 
the front panel, followed by detailed instructions. 

For remote operation, programming using the built-in GPIB interface is covered in Chapter 4. 




Conventions 

The following conventions are used in this manual: 

Markings on the instrument are shown in capitals. 

Hard keys are shown like this. 

Text that appears on the screen is shown in italics. 

Soft tabs, which appear at the foot of the screen, are shown in 
brackets and italics. 

Touch-sensitive areas appear as they do on the screen. 

Note: Representations of the instrument’s screen are shown as inverted video (that is, as black text on a 

white background) in this manual. 


RF OUTPUT 

fsi^ 

i^qenJ 

RF Level 
<FM> 


[AMT\ 


Headers 


Small graphics in the header 
supplement the text by giving an ‘at 
a glance’ reminder of the path by 
which you arrived at the ftmctions 
on tlmt page. 



References to remote operation commands 

Where relevant, each individual function is shown with its corresponding remote operation 
command and a reference to the relevant page for details. 

For example: 

•CarrFreq jjTtgQ page4-5|lj 


Index 

There is a comprehensive index at the end of the manual. 
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You select a function initially by touching the display screen, either on the ‘function label’ (see 
box) or the parameter value of interest. The chosen function label is highlighted. Alternatively, 
you can use the fT ") and (jj^ J keys to move around the screen. 


You select parameters using the keyboard keys 
(which have their functions printed on them), the 
numeric keypad or the control knob. 

The numeric keys are used to set parameters to 
specific values, which can also be varied in steps of 

any size by using the [J) and (3] keys or the 
control knob. 


\ 


000*000 000 r 


ir '\40.oo 




M S’? w « s; a iif 




The screen can display three different types of touch area. 
Function labels look like this j and reveal further 
sub-menus once you touch them, or their associated text or 
parameter values. 


Soft boxes look like this 


and when touched, expand 


to reveal summarized infoimation about the n^ed function. 


Soft tabs appear at the foot of the screen and reveal further 
parameters once you touch them. 

See page 3-12. 
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Front-panel connectors and the standby/on switch are shown in Fig. 3-1 below. 



B4 000.000 000 
“140,00 


®©eo®SO ^ 

GD © @ Q ® ® B f 

©BSQ©®Q V_ 

©BQSQBQ ®(^ 



1 Standby/on switch Switches the instrument between the on and standby 

modes, using a press on, press off action. To prevent 
accidental operation, this switch has a built-in time delay of 
about half a second before it is recognized. 

The adjacent LED is amber during standby, showing that 
power is applied to the crystal oscillator. The LED turns 
green when the instrument is fully powered up. 

Use the power supply switch on the rear panel (page 3-9) to 
isolate the instrument from AC line power. 

2 RF OUTPUT 50 Q. N-t^^e socket. 

3412, 3413, 3414 are protected against the application of 
reverse power of up to 50 W (to 3 GHz) or 25 W (to 4 GHz) 
from a 50 n source. Protection remains active when the 
AC line power is removed from the instrument. 

I CAUTION 3416 has no reverse power protection. 
Maximum reveree power for 3416 is 0.5 W. 

Option 007 locates this socket on the rear panel. 

3 EXT Q/EXT FM Q input or external frequency modulation input (1 V rms or 

1 V pk-pk). BNC socket, selectable 50 £1/100 k£l. 

Q/FM OUT Option 007 only. 50 £1 BNC socket, 1 V RMS: outputs the 

Q signal from the ARB or the output of the FM source. 

4 EXT I/EXT AM I input or external amplitude modulation input (1 V rms or 

1 V pk-pk). BNC socket, selectable 50 £2/100 k£2. 

I/AM OUT Option 007 only. 50 £2 BNC socket, 1 V RMS: outputs the! 

signal from the ARB or the output of the AM source. 
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The keyboard is functionally color-coded: 

• Keys for navigating around the screen are light blue 

• Keys for numeric entry and incrementing/decrementing are white 

• Remaining keys are dark gray. 

Fig. 3-2 identifies all the items on the keyboard. 


Output control 

Navigation keys Numeric keypad Terminator keys and diagnostic keys 



Function keys 


Press this key Increment/decrement keys 

to enter a value and rotary control 


Fig. 3-2 Keyboard 


Navigation keys 





( -^ 

<TAB> 

\_y 



LOCAL 


Scrolls backwards through a menu list or selects the previous main-screen 
function. 

Scrolls forwards through a menu list or selects the next main-screen 
function. 

Selects the next ‘soft tab’. 

With the main screen displayed, scrolls through the modulation summary 
list. 

Enters/exlts a function’s sub-menu. 

Transfers control from remote operation to front-panel operation (local 
lockout not asserted). 
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Function ke^ 



f -\ 

SAVE 
_/ 


y UTIL 


f \ 

A 

V_/ 


Displays the main signal generator menu. 

Displays the sweep menu. 

Displays the IQ modulation setup menu. 

Displays the analog modulation setup menu. 

Recalls a previously stored instrument setting from memory. 

Saves the current instrument settings in memory. 

Displays the utilities menu. 

Displays the total shift/increment menu. 

Use this to; 

inspect the total shift from the last keyed-in value 
change the step size 

transfer the current value as the keyed-in value 
return the setting to the last keyed-in value. 


Numeric keypad 



For entering the value of a selected parameter. 

Minus sign/backspace key; enters a minus sign or deletes the last 
character input. 


Terminator keys 

Units keys 
ENTER 


Determine the units of the set parameters; also, the last of these four keys 
(ENTER) is used to terminate a unitless entry, to confirm a selection, or to 
enter |is units. 
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Increment/decrement ke^ and rotary control 


Control knob 


4-10 


KNOB 

STEP 


When enabled by the [KNOB/STEP] key, adjusts the value of the selected 
parameter. 

When KNOB is enabled, increases the knob resolution by a factor of 10. 
When STEP is enabled, increments the current function by one step. 
Switches between enabling the control knob and step operation. 



When KNOB is enabled, decreases the knob resolution by a factor of 10. 
When STEP is enabled, decrements the current function by one step. 


Output control and diagnostic ke^ 



Toggles the RF output on and off. 


MOD 

ON/OFF 

_ 


Toggles M modulation on and off, overriding any individual modulation 
paths currently selected. MOD ON or MOD OFF is displayed on the main 
screen. 


f ' 

SOURCE 

ON/OFF 

I J 


Toggles the current modulation path on and off. 


ERROR 

STATUS 

I / 


Displays the error status menu, which provides additional diagnostic 
information. 
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The rear-panel connectors are shown in Fig. 3-3 below. 




1 TRIGGER IN 

2 BURST GATE IN 

3 FREQ STD IN/OUT 

4 RS232 

5 ETHERNET 

6 IEEE 488.2 

7 Power supply switch 

8 Power supply receptacle 

9 RF OUTPUT 

10 Q/FMOUT 
EXT Q/EXT FM 

11 I/AM OUT 
EXT I/EXT AM 
QOUT 


50 Q BNC socket (TTL): accepts a sweep (frequency/level 
or list mode) trigger input. Pull-up resistor. 

50 Q BNC socket (TTL): a burst control signal triggers 
analog ramp-up or ramp-down of RF level. 

If generated internally by the ARB, the burst control signal is 
output from this connector. 

BNC socket, 300 mV to 1.8 V RMS into 1 kQ: for the input 
of external standard frequencies of either 1 MHz or 10 MHz. 

Can also supply a 2 V p-p 10 MHz internal standard output 
from 50 Q,. 

9-way connector for remote operation and downloading 
software upgrades. For contact allocation see Chapter 2. 

LAN connector for remote programming using VXI-11 
protocol. Not fitted to some instruments. 

24-pin socket accepts the standard GPIB connector to allow 
remote operation of the instrument. 

Isolates the instrument from the AC line power supply. 

3-pin plug integral with fuse holder. 

Option 007 only. Replaces the front-panel 50 Q N-type 
socket. 

50 0 BNC socket, 1 V RMS: outputs the Q signal from the 
internal baseband source or the output of the FM source. 

Option 007 only. Q input or external frequency modulation 
input. BNC socket, selectable 50 £i/100 kQ. 

50 Q. BNC socket, 1 V RMS: outputs the I signal from the 
internal baseband source or the output of the AM source. 

Option 007 only. 1 input or external amplitude modulation 
input. BNC socket, selectable 50 Q/100 kQ. 

Option 009 only. Opposite polarity, equal magnitude to Q 
signal on Q/FM OUT. 
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12 PULSE IN 

I/AM OUT 

13 TOUT 

14 LVDS IN/OUT 

15 AUXIN/OUT 


son BNC socket: accepts a pulsed input. TTL logic ‘1’ (2 to 
5 V) turns the carrier on, logic ‘0’ (0 to 0.8 V) turns it off. 
Maximum input is ±10 V. 

Option 009 only. 50 n BNC socket, 1 V RMS: outputs the I 
signal from the ARB or the output of the AM source. 

Option 009 only. Opposite polarity, equal magnitude to I 
signal on I/AM OUT. 

68-way connector inputs/outputs symbol data; IQ data; 
timing/control signals. For contact allocation see Chapter 2. 

25'Way connector inputs/outputs burst gate control signals; 
A/B level burst attenuation control signals: ARB trigger; 
markers. For contact allocation see Chapter 2. 
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• Check that no external signal sources are connected. 

• Switch on the power on/off switch on the rear panel. 

This supplies power to the instrument, which is now in standby mode (the LED on the front panel 
lights up amber). 

• Press the supply switch on the front panel until the LED lights up green and the instrument 
powers up. 

The instrument displays a welcome screen, followed by a screen of instrument details (instrument 
and software version), a self-test, and then the main SIG GEN screen. Fig. 3-4 shows the main 
screen as it first appears during normal operation. The default maximum frequency shown is 2, 3, 
4 or 6 GHz, depending on your instrument. 


»4 000.000 000 Wf r 

Lew - 140.00 =‘®"’ 


Fig. 3-4 Main screen, showing default display 


Your screen doesn’t look like this? 

If a main screen similar to that shown in 
Fig. 3-4 does not appear, a previous user may 
have configured the instrument to recall one of 
the user memories at power-on, rather than 
using the factory default settings shown on 
page 3-156. 

To reset to the factory default settings, follow 
the procedure on page 3-143 or use the ‘Quick 
preset’ shown here. 

This procedure does not change the power-on 
settings, so there is no danger of disrupting the 
previous user’s set-up! 


Qu 

ck preset 

1 

Press the key to display the I 

utilities screen. I 

2 

Use the fTl and ft") keys to 


highlight •System. 

3 

Display the power-on status screen 
by pressing 4 on the numeric 
keypad. 

4 

Touch the <Preset> tab at the 
bottom of the screen. 

5 

Touch the inSmment soft box, 
followed by one of the four ENTER 
keys. 

6 

Ttie instrument’s hardware 
configuration immediately changes 
to the factory default settings. 
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fynction 


Whilst we believe that you will find the instrument’s touch screen easy and efficient to use, there 
are also simple keyboard equivalents for each operation. These are mentioned in the text, where 
relevant. 


Main functions 


Touch the function label on the screen 
that the function is active. 


for example, The label is highlighted, showing 


^4 000.000 000 

I-* ’40.00 




When the label of a main function — carrier frequency, RF level, modulation, modulation path — 
is highlighted on the screen, you can change the displayed value by simply entering a new value. 
Terminate the entry with the appropriate units key. 

Keyboard control: use (~|~) and [T} to move the highlighting up and down the screen. 


Sub-menus 


The three dots on a highlighted function label — for example, 
exists for that function, giving you access to ftnther parameters. 



— show that a sub-menu 


Press (^) to see the sub-menu, and to return again. A ' ^' symbol appears in the comer of the 
display to show that this key is active. 



Press (2) to go to the sub-menu 


I 



Press 2) to go back again 

You may see three dots instead of the ’ ^ ' symbol when setting up the modulation mode. 
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Soft tabs 


Soft tabs appear at the bottom of the screen. 

Touch these to select them, or use to scroll through them. 



4 000.000 000 MHz 
> 10 kHz 


Fre«! |<Phase> 




\ B679f 

'X, \ 

Soft tabs 



Soft boxes 

Soft boxes can appear anywhere on the screen. Mostly, they allow you to control operations (for 
example, sweeping) or provide choices of configurations (for example, between different sorts of 
modulation). 

To select a soft box: 

• Touch it 


or 

• enter, on the numeric keypad, the number shown in the comer of the soft box — the keypad 
command. 


Modes Int<fiMl+RM2) & Ext FMl & Pulse 

3 



‘ lot 
fiiii+Hri2 


Ext 

fiMl 


XPulse 


Keypad command 


Soft box 
(highlighted) 
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To help you quickly become familiar with the basic operation of the instrument, try the following 
exercise, which demonstrates how to set up a typical signal with these parameters: 

Carrier frequency: 100 MHz 

Output level: -10 dBm 

Frequency modulation: 100 kHz deviation at 500 Hz modulation. 

Once you have done this exercise once, you are unlikely to need it again — the instrument is very 
intuitive to use! 

The starting point 

Press (S) to see the main screen. Use this key at any time to view the current status of the 
instrument. 


»4 000.000 000""" r 

LeM - 140^00 


Fig. 3-5 Main screen 


Setting the carrier frequency 


Touch to select carrier fre 
quency as the current ftmction. 

Use the numeric keypad to enter 100 MHz, by: 
keying in 100 

and terminating with die key. 

The frequency displayed changes to 100.000 000 MHz- 


Error message 

If an error number (for example, Err 100) is displayed, it can be canceled by a correct entry (for 
example, by entering a value Aat is within limits). 

A complete list of error messages starts on page 3-157. 


Backspace key 

If you make a mistake when keying in, press the backspace key and re-enter the correct value. 
You can also clear the entire entry by reselecting the function. 
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Setting RF level 


1 

2 


Touch 1^^^) to select RF level as the current function. 
Use the numeric keypad to enter -10 dBm, by: 
pressing 
keying in 10 

and terminating with the gg) key. 


3 The RF level displayed changes to 0.0 dBm. 

4 Pressing toggles between the RF output on and off, as shown by RF ON and RF OFF 
on the screen. Select RF ON. 

A 100 MHz, -10 dBm RF carrier now appears at the RF OUTPUT socket. 



Setting analog modulation 

1 Press Haoo'^, which displays the modulation mode screen. 


Modes No Modulation Selected 



1^ Int 

? Int 

I'^Ext 

^No RM 1 

1 fiMl 

|flMl+RM2 

1 fiMl 


m |< FM X m ><Pulse> 


2 Touch the <FM> soft tab to display the available FM modulation modes. 


Mode! No Modulation 

Selected 


^■®No FM 

1 ^ Int 


Int 

f Ext 

1 FMl 


|FM1+FM2 

1 FMl 


< fiM >1 FM |< 0M ><Pulse> 


Fig. 3-7 FM modes 


3 Touch I FM1 I to select a single internal FM path. 


4 Press ® to see the selected modulation mode. 


F""’ 100.000 DOO r 

-10.00 '*®'" B 

IP 0 1.0000 


Fig. 3-8 The main screen with FM selected 
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Touch and press (^), which tekes you to the sub-menu to set up the FM path. The 
modulation deviation field is highlighted. 



Fig. 3-9 FMl sub-menu — deviation 


6 Use the numeric keypad to enter 100 kHz, by: 
keying in 100 

and terminating with the {^^y) key, 

7 The FMl deviation displayed changes to 100 kHz. 

8 Press f|~] to move down one line on the screen. 



Fig. 3-10 FMl sub-menu —state 


9 Press 1 on the numeric keypad to switch ON the FM path (it should already be on by 
default, unless the instrument’s power-up parameters have been changed). 

10 Touch the <IntSource> soft tab. This displays the sub-menu to set up the internal 
modulation path, with the frequency field Int Freq highlighted. 






1 




: FMl >llnt Source! 

1 

4^ 






Fig. 3-11 FMl sub-menu — internal path frequency 


11 Use the numeric keypad to enter 500 Hz, by: 
keying in 500 

and terminating with the key. 

The modulation fr^uency displayed changes to 500 Hz. 
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12 


Press 



to move down one line on the screen. 


■ Int Fre-:^ i 509. @0 Hz 



< FMl >|Ini Source 


Fig. 3-12 FMl sub-menu — internal path shape 


13 Press 0 on the numeric keypad to select a sine wave (it should already be selected by 
default, unless the instrument’s power-up parameters have been changed). 

14 Press (S) to see this summarized on the main screen. 

15 Pressing toggles the modulation source on and off, as shown by 
screen. Turn the modulation source on. 


FMl 


and ^ on the 



Fre«? 

Leo 


100.000 000 r 

10.00 Hi 

m 100.0500.0 


Fig. 3-13 The main screen, FM source on 

16 Turn the overall modulation on by pressing (it should already be selected by default, 
unless the instrument’s power-up parameters have been clmnged). 


F--- 100.000 000 SB” 

-10.00 “S'" IP 
100.0 500.0 


Fig. 3-14 The fully set-up main screen, modulation and RF output on 

A 100 MHz, -10 dBm carrier, with 100 kHz deviation, modulated at 500 Hz, now appears at the 
RF OUTPUT socket. 


3-17 



















LOCAL OPERATION 


(it: I IIN(i SilAKItU 



When you have entered a value using the numeric keypad, you can adjust its value either in single 
or continuous steps. 


As an example, we shall adjust the earner frequency using the rotary control for continuous 
adjustment as well as in selected increments/decrements using single steps. 


Touch ) to select carrier frequency as the current function. The frequency is displayed as 
100.000 000 MHz. The number of digits behind the decimal point shows the maximum 
resolution: the frequency can be changed in I Hz steps. 


Using rotary control 

1 Select rotary control adjustment by toggling the § key so that a bracket underlines the 
carrier frequency. With the bracket displayed, the control knob is enabled and its 
sensitivity can be set. 

2 Adjust rotary control sensitivity by pressing either the (Jj key or the (33 key. Pressing 
the (J) key increases the length of the bracket by one decimal place. Pressing the (J) key 
shortens the length by one decimal place. In this way, rotary control resolution decreases or 
increases by a factor of ten. 


Bracket shortens as 
resolution decreases 


“lO^OO 
100*0 500*0 


Fig. 3-15 Resolution of the rotary control 

3 Move the control knob in either direction and note how the displayed carrier frequency 
changes by the desired amount. 

4 To check the current amount of offset from the reference carrier frequency, press [3}* The 
offset is displayed as either a negative or positive value. 


FMi 




1 ^ 

+123.720 

■Inprement! 
■Set Ref 

1.000 000 MHz 

•Return 





Fig. 3-16 Carrier shift and increment 


5 


Press 



to return to the main screen. 
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Using steps 

1 Press to disable the rotary control adjustment (the bracket under the carrier frequency 

disappears). 

2 Press Scroll down to Increment using the fT j navigation key. Enter the size of 
frequency step using the numeric keypad, and terminate with the [MHz], [kHz] or [Hz] key. 
The instrument now uses this new v^ue of step size. 

3 Press to return to the main screen. 

4 Now press the (J] and (5] keys repeatedly and note how the displayed carrier frequency 
changes in steps of the increment that you have just set. Holding either of these keys 
pressed provides continuous stepping. 

5 In the same way as for rotary control operation, you can check the current amount of offset 
from the reference carrier frequency by pressing 


And that's about it! 

These few pages have shown you the ftindamentals of operating the instrument — which apply 
throughout the manual. We hope and believe that you will find operation intuitive and simple. 

If you need help, just refer back to these pages. 
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Press (2) to see the main screen (Fig. 3-17), from which you can set up parameters associated 
with the instrument’s carrier frequency and RF level. 

04 000*000 000 ip I; 

”140.00 


Fig. 3-17 Main screen 
Set carrier frequency or RF level directly; 

1 Touch the relevant function label on the screen () or ) or the displayed value. 

2 Enter the value using the numeric keypad. Terminate using the appropriate units key. 

3 You can adjust the value displayed, either in steps or by using the rotary control for 
continuous adjustment. 



Carrier frequency menu — <Freq> 

Use this menu to set the carrier frequency and phase noise performance. 

1 Touch to select the carrier frequency menu. 

2 Press 0^ to view the sub-menus. Carr Freg is highlighted (Fig. 3-18). 



Fig. 3-18 Carrier frequency sub-menu 


3-21 











LUUAL UPtKAI lUN 


UAKKItK t-KtUUtNUY 


. . 

m^ 4 000.000 000 ; 

-140.00 




■ Carr Freq \fre q p a9e'4-34 

You can enter a carrier frequency in the range 

250 kHz-2 GHz 3412 

250 kHz-3 GHz 3413 
250 kHz-4 GHz 3414 
250 kHz-6 GHz 3416 

to a resolution of 1 Hz. Press the appropriate units key to terminate. 


■ 0N Optimised \frEQ:PHAS : OPT "p a9e’ 4 -3 ^ 

You can choose the most suitable phase noise performance: 

>10 kHz optimizes the phase noise more than 10 kHz away from the carrier frequency. 
Gives slower settling of the syndiesizer. 

<10 kHz optimizes the phase noise less than 10 kHz away from the carrier frequency. 
Gives faster settling of the synthesizer. 

Gives fast switching sp^d during list mode operation. 


\OUTP page 4-2S 


Switch the carrier ON or 


OFF at any time using 



This turns the RF output on and off, whilst retaining the 50 Q output impedance. 
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Carrier frequency menu ■— <Phase> 

From this menu, you can: 

• Adjust the phase offset of the carrier from the internal reference oscillator 

• Set the rotary control sensitivity 

• Set the carrier’s phase as the reference. 

From the carrier frequency menu of Fig. 3-18, touch <Phase> or press to display the carrier 
phase screen (Fig. 3-19). 





Fig. 3-19 Carrier phase 

■ Phase Shift |F iiQ7 p^s~ page 4-35{ 

Adjust the phase offset of the carrier, which is displayed on the screen, using the control knob. 

Tip: If you subsequently change the carrier frequency, the established phase relationship is 

upset, and dashes appear on the display to indicate this. 

■ Sensitivity lFREQ^ ^HAS~rsmW'page 4 - 3 7| 

Use the numeric keypad to set the sensitivity (resolution) of the rotary control: select from fine 
(0.036°), medium (0.360°) or coai^e (1.440°). 

■ Set 0°Ref [fREQ ; PHAS: ref page 4-36 

Press ENTER to establish the current phase shift as the reference value. The indicated phase shift 
value is set to 0°. 
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-140.00 




+ 123.720 

■ Incr^s^-nt • 

i.ees @03 MHz 

•Fsturt-i 



The Q *^®y 


Use this to vary any main function — carrier frequency, RF level, AM depth, FM/^M deviation or 
internal modulation source — from its keyed-in value. You can: 

• Inspect the total shift from the last keyed-in value 

• Change the step size when using the (J) and (J) **^eys 

• Transfer the current value as the keyed-in value 

• Return the setting to the l^t keyed-in value. 

This example uses carrier frequency, but it could equahy well be any of the above functions. 


1 

2 


Touch to select carrier frequency as the current function. 
Press r to display the screen (Fig. 3-20). 



-i-123.720 

■Increment: 

1.SS0 000 MHz 

■Set Ref 


■Return 



Fig. 3-20 Carrier shift and increment 


•Freq A 

1 The screen displays the difference between the current carrier frequency and the keyed-in 
(reference) value. Change this using the control knob or 33 S3 

2 Make the current value the new reference by scrolling to "Set Ref and pressing ENTER. 
This now becomes the reference value and the indicated shift value becomes zero. 

3 Cancel any changes by scrolling to •Return and pressing ENTER. The carrier frequency is 
restored to the last keyed-in (reference) value and the indicated shift is set to zero. 


•Increment \FiiEQ:STEP pageTp 

1 Scroll to Increment and use the numeric keyboaid to set the size of step given by each press 

of the 33 and 33 ENTER. These keys now step the fr^uency up or down 

by the increment you have set. 

2 Press (^) to return to the main screen. 
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RF level menu — <Lev> 


From this menu, you can: 

• Set the RF level of the carrier 

• Set a limit on the level of RF output (not available when Option 001 is fitted) 

• Set the instrument’s noise mode. 



2 Press to view the sub-menus. /?jFZ>ve/is highlighted (Fig. 3-21). 





-140.00 dBm 


*1 1 ffl1 i * 

-3.01 dBm 


■RF Mode : 

^uto 


■Optimise 



Leo j< flLC 

><0ffsets> 

+J 




Fig. 3-21 RF level 



•RF Level wovf page 4-14^ 

Enter an RF level, terminating with the appropriate units key. You can change the units: see 
page 3-141. 


•Limit 


(pOWtLIM page4-15g 


You can set your own maximum output power limit, which allows you to protect sensitive devices 
connected to the RF OUTPUT socket. 

1 Set the level limit in the range -67 to +73 dBm. Terminate using the appropriate units key. 
You can change the units: see page 3-141. 

The level limit you specify is for the device under test The range allowed takes into 
account any offsets being applied (see page 3-30). 

2 The setting is saved in non-volatile memory until changed again. 
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•RF mode 


j Pw7 opFpage 4-153j 


A number of RF modes are available, with which you can optimize RF parameters such as 
maximum output power, noise floor and linearity of modulation. See the specification in 
Chapter 1 for full details of RF optimization modes. 

Use the numeric keypad to specify the RF mode in order to optimize the carrier: 


0 

1 

2 


3 


Auto RF optimization mode is automatically selected on the basis of 

requested output power. This can be overridden, as shown 
below. 

Power Gives highest output power consistent with good noise floor 

figure and carrier harmonics. IQ/AM linearity is not specified. 

Noise Gives as good a noise floor figure as the Power mode, stOl with 

reasonable output power. AM with IQ modulation performance 
is specified but crest factor/linearity is compromised compared 
with ACP mode. 

ACP Gives optimal IQ linearity consistent with highest possible crest 

factor. Small compromise on noise floor/reduced output power. 


RF optimization — an illustration (electronic attenuator) 


Mode 

Auto level 
(dBm) 

CW/AM/FM/^M 

Auto level 
(dBm) 

IQ 

Manual level 
(dBm) 

Floor noise @ 
>5 MHz offset 
(dBc/Hz) 

Linearity 

Maximum 
m'est factor 

(dB) 


Max 

Min 

Max 

Min 

Max 

Min* 




Power 

+16 

+10.01 

n/a 

n/a 

+16*** 

-128 

<-142, 

tvoicaliv -148 


3 

Noise 



+10 

+0.01 


-134 

<-142, 

tvoicaliv -148 

Meets AM 
spec. 

9 

ACP 

-134.01 

-140 

0 

-140 

0 

-140 

<-140 

Meets 3GPP 
and TETRA 
ACPR spec. 

15** 


(for carrier frequencies between 10 and3000 MHz; principle applies throughout frequency range) 


* Below these minimum levels the instrument shifts down to the next RF mode to give the 
requested output power. 

** Higher crest factors (ratio of RMS to peak power) than 15 dB can be supported without 
clipping, provided that the external inputs are baclred off appropriately from 0.5 V RMS. 

When IQ modulation is selected, maximum output is reduced by 6 dB below 1(K) MHz. 
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Instruments without attenuator (Option 001) 

In Auto mode, the output range is from 0 to 22 dBm for carrier frequencies between 375 and 
3000 MHz (principle applies throughout frequency range) and the RF optimization mode is chosen 
automatically 

In other modes, performance is guaranteed within the level range of the mode. Above and below 
this range, the instrument still applies leveling but performance is not guaranteed. 


Mode 

Auto level 
(dBm) 

Max Min 

Manual level (dBm 
Max Min* 

Floor noise @ 
>5 MHz offset 
(dBc/Hz) 

Linearity 

Maximum 
crest factor 
(dB) 

Power 

+22 

+16.01 

unspecified 
outside Power 
mode range 

<-142, typically 
-148 

No requirement 

3 

Noise 


+6.01 

unspecified 
outside Noise 
mode range 

<-142, typically 
-148 

Meets AM spec. 

9 

ACP 

+6 

0 

unspecified 
outside ACP mode 
range 

A 

45. 

O 

Meets 3GPP and 
TETRA ACPR 
spec. 

15** 


• Optimise 


l^imTPOW: gRFW~pa9e 4-154I 


Touch the | I soft box to optimize level accuracy performance when operating in Auto or ACP 


RF mode (see above). This action is not necessary when in Power or Noise mode. When enabled 
on a fully warmed-up instrument, the optimization is valid for between 12 and 24 hours. 


















IWIM 


nr 


;= 4 000.000 000 r i 

®-140.00 
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RF level menu — <ALC> 

From this menu, you can specify how the RF output leveling is controlled. 

From the RF level menu of Fig. 3-21, touch <ALC> or press to display the ALC screen 
(Fig. 3-22). 



Fig. 3-22 ALC 


•ALC B/W 

Use the numeric keypad to specify the automatic level control bandwidth: 

0 Auto AIX! bandwidth is set automatically depending on the modulation type, 

source and characteristics. For internal IQ modulation, the instrument first 
reads the modulation identifier of the selected waveform. For CDMA type 
waveforms, it sets the ALC bandwidth to Broad. For non-CDMA type 
waveforms, it reads the bandwidth value in the header and sets the 
bandwidth to give the fastest settling time consistent with good signal 
quality (modulation accuracy and ACPR). 

1 Narrow Selects the slowest (largest) time constant. 

2 Moderate Selects the intermediate time constant. 

3 Broad Selects the fastest (smallest) time constant. 
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Use the numeric keypad to specify the automatic level control mode: 

0 Auto The leveling mode is selected automatically, depending on modulation type. 

The instrument selects Normal mode for CW, FM, <I)M and IQ, and AM 
mode when AM modulation is needed. 


1 


2 

3 


Normal 


AM 


Frozen 


RF output power is controlled such that average power is leveled. IQ 
modulation can be applied as long as there is no slow variation of 
modulation with time (for example, QAM), where Scaled mode is the 
correct choice. 

Carrier power is leveled independently of the level of the modulation 
sidebands; leveling to average voltage. 

hi this mode, the leveling loop is frozen and the RF output scales directly 
with IQ input power. The output power is ‘frozen’ at the gain setting 
determined previously from the ALC average power mode. The output 
power varies with temperature or applied modulation level. 

This mode is useful where buret profile information is included in the IQ 
baseband signals. 



4 Scaled Output power scales directly with IQ input power, but is leveled against 
temperature change. Useful where applied 1 and Q baseband signals contain 
slow time-varying information that must not be removed by the leveling 
loop (for example, QAM). 

Note: For Frozen and Scaled modes, external IQ inputs must be 0.5 V RMS to produce the nominal 

output power. 
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RF level menu — <Offsets> 

From this menu, you can offset the RF output to compensate for the loss or gain resulting from an 
external device or cabling connected between the instrument and the device under test (DUT) 
(Fig. 3-23). 



(• i*- (* ()( If 
(* (r-f ( H H 
( (. -iK i 


Gain/ 

attenuation 



System loss 
(cabling, terminations) 


DUT 

o 



RF level: 

the value you enter 
is the level you want 
to see here C5197 


Fig. 3-23 RF level offsets 


You set up the instrument so that: 

• The gain or attenuation value is that of the external device and/or cabling. 

• The RF level displayed is the level that you want at the DUT 

The instrument automatically adjusts the signal level at its RF output to compensate for the 
external device and to ensure that the correct level is presented to the DUT. 


RF level 

1 From the RF level menu of Fig. 3-21, touch <Offsets> or press to display the RF offset 
screen (Fig. 3-24). 

2 Set gain, attenuation and system loss as required. 

3 Finally, set the instrument’s RF level (page 3-24) to the level that you require at the input of 
the DUT. 




a 5.00 dB 

■Rttenuation: 20.03 dl 
MSid-st-em Lo«ti 3.45 dB 
■Status : Dlsable'd 


I < Lev X flLC >I Offsets I 






Fig. 3-24 RF level offset 


• Gain 


\POW: OFFS page 4- t5^ 


Enter the gain of the external device (a positive value only, or 0), terminating with (J dsi- 
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'Attenuation [poy.'^^;g7^rr'''^’^eTT 5 c^ 

Enter the attenuation of the external device (a positive value only, or 0), terminating Avith ^ 


•System Loss 


[pWrdFFS ; L o gs "page Tfsil 


Enter a figure for power loss through the cabling (a positive value only, or 0), terminating with 
(Hz 

dBj. 


•Status 


\POW :"q^S: ST AT pa gb 4-1.5l1 


Use the numeric keypad to choose whether the offsets are enabled or disabled. 


You can calculate the power present at the instrument’s output from the following equation: 

Actual RF output power = displayed RF level - gain value + attenuation value 4- system loss value 
So for example, if: 

DUX requires -10 dBm at input. 

Attenuation consists of a 5 dB pad. 

Gain is 20 dB, 

System loss is 3 dB: 

Actual RF output power = -10 dBm - 20 dB +5 dB + 3 dB 
= -22 dBm. 

But note that you do not see this figure displayed! The instrument displays -10 dBm, the level 
required by the DUX. 
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• You configure the instrument for IQ or analog modulation by pressing the [ woo] or key to 
view the relevant modulation mode screen. 

• You set up the type of modulation (‘modulation mode’) using the modulation mode screen. 
The main screen then displays function labels that reflect your choice of modulation. 

• You set up the individual paths using the function labels. 


Possible combinations of modulation 

Table 3-1 shows the possible combinations of modulation. The types of modulation available 
depend on die options fitted to your instrument, so some of these modulation types may not be 
available. 


Table 3-1 Combinations of modulation 
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Note: This section applies if you have an arbitrary waveform generator (ARB, Option 005) fitted 
to your instrument. 

Maximum output power is reduced by 6dB at frequencies below 100 MHz when using IQ 
modulation. 


The ARB is the dual-channel arbitrary waveform IQ baseband source generator for the 3410 Series 
signal generators. It is used to generate signals from samples stored in non-voIatile memory. 
Three digital signals (marker bits) may be stored with the samples, and these are processed to 
maintain their time relationship to the output waveforms._ 


Press to see the IQ modulation mode screen (Fig. 3-26). Use this to choose the type of IQ 
modulation to apply to the RF carrier. This screen’s appearance may differ, depending on the 
options fitt^ to your instrument. 


Mode: Int IQ 


a 


No 

IG 


Ext 

IQ 


IQ <Eurst><Pulse> 



Fig. 3-26 Digital modulation mode 

1 The screen shows the available configurations for die type of modulation selected on the 
soft tab at the bottom of the screen. The current modulation configuration is highlighted. 

2 Touch any soft tab or scroll along the soft tabs using to see the configurations of the 
various forms of modulation — IQ, burst and pulse. 

3 Touch the appropriate soft box (for example, ) to choose the modulation required 

or _ 

switch modulation off by touching ^ j. page 4-10:^ 

For example, in Fig. 3-26 the current selection is for internal IQ. 

4 The three dots in the right-hand bottom comer of the screen show that you can press (2) to 
see a relevant sub-menu that allows you to set up basic modulation parameters directly. 

5 Press (2) to view the modulation mode screen. 

6 Press (S) to view the main screen, showing the current modulation mode. 
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Internal IQ set-up (ARB operation) 

You can configure internal IQ modulation directly from the IQ sub-menus on the main screen. 

1 Configure the modulation mode for internal IQ modulation (page 3-35). 

2 Press (IenI to show the main screen, and touch the [ soft box to select the function. 

Touch } and press to view the internal IQ modulation menu (Fig. 3-27). 



Fig. 3-27 Internal IQ 


From this screen you can: 

• Turn interna! IQ modulation on or off 

• Configure and perform a self-calibration on the I and Q signals. 

nternal IQ menu — <IQ> 

•IQ State 

Use the numeric keypad to turn internal IQ modulation on or off: 

0 Off 

1 On 
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Internal IQ menu — <Self- Cal> 

For optimum performance when in the IQ mode, run a self-calibration to nmke sure that the 
instrument meets its specification. When calibration is valid, the main screen (and a few others) 
show ‘Optimized’. When calibration is invalid (for example, out of frequency range) ‘Optimized’ 
no longer appears; instead, a question mark appears in the IQ softbox: [*^”^1. 

From this menu, you can: 

• Start and stop self-calibration 

• Define whether self-calibration is performed at a spot frequency or over a band 

• Define manual or automatic self-calibration 

From the internal IQ menu of Fig. 3-27, touch <Self-Cal> or press to display the self- 
calibration screen (Fig. 3-28). 


! Spot Fre-=? 

1 ® Start 


■Operation: Manua1 

1 Cal 


< IS >ISelf-Cal! 


4- 


Fig. 3-28 Self-calibration 


•Self-Cal 


Touch the | 
the Mode menu, 
wish. 


soft box, and the instrument performs the self-calibration operation chosen from 
An Abort Cal soft box appears, allowing you to stop the self-calibration if you 


•Mode 


\CAL:YqUS:MODE page 4-17 4} 


Use the numeric keypad to specify the internal IQ self-calibration mode: 


0 Spot Freq 

1 Freq Band 

2 Multi Band 

3 Freq List 


Performs a self-calibration at the current frequency. 

A pop-up menu — "Freq Span — appears. Use the numeric keypad to 
define the frequency span (± 10, 20, 40 or 60 MHz with respect to the 
current carrier frequency) over which the IQ self-calibration is performed. 

<Table> and <Edit> soft tabs appear, allowing you to define up to four 
frequency bands over which the IQ self-calibration is performed. Use the 
numeric keypad to enter start and stop frequencies for each band. 

<Table> and <Edit> soft tabs appear. Use the numeric keypad to define 
up to 5(K) list frequencies at which the IQ self-calibration is performed. 
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■ Operation ^a lT^us j^ o p ii^ pa ge 4 - 174 ; 

Use the numeric keypad to specify how internal IQ self-calibration starts: 

0 Manual Spot frequency self-calibration starts when the \ soft box is pressed. 

1 Auto Self-calibration starts automatically whenever the carrier frequency 

changes. 
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ARB waveform set-up 


From this screen you can set up all aspects of the instrument’s arbitrary waveform (ARB) 
generation. 

1 Configure the modulation mode for internal IQ modulation (page 3-35). 

IS to show the main screen, and touch the 


Press 


IQ 


soft box to select the function. 


Touch and press to view the ARB catalog menu (Fig. 3-29). 


No. 22 out of 45 
stored waveforms 


a3g pp-test-. mo del l-16c'~" 

■cc)tia2000-.forward_3x_-^ 
sajLiic95_pi loi_5yric_p|< 


Catalog I <ftdJu«-t><Confi3><Control > 



Currently selected 
waveform 


Fig. 3-29 ARB catalog 



No waveform selected? 

If you see a message saying that you have not selected a waveform, first touch the <Catalog> tab 
to display the waveforms that are available to select and play. 


ARB menu — <Catalog> IiqTarb-.wavTcat page4-iT6! 

From this menu, you can: 

• View a list of the stored waveforms 

• Select a waveform to play 

• Inspect the details of each waveform 

• Erase a waveform 


3-39 















Mnu yjf t iwi'i uuu 


IVIWL/UI_MI iwi'i. MriD 


—► 




Lev + 107.00 


0 



1 

2 

3 


4 

5 


The currently selected waveform is shown by a solid box (■), other waveforms by a hollow 
box. 


Numbers at the top right of the screen show the current position in the list, and the total 
number of waveforms stored. 


Move up and down the list using the {J0 and [♦]) navigation keys. If the name is too long 
to fit on this screen, it is shown ending with 


Press ENTER to select the highlighted waveform. 
Touch the 


W'form 

Details 


soft box to show details and the full name of the current waveform. 


Because it is a stored sample, you cannot change its parameters here. 


Touch the f Catalog soft box to take you back to the ARB catalog screen. 


Erasing a waveform file 

• Select the waveform file that you want to erase. 

« Press (^). 

• If you want to cancel the request, press (^) again; otherwise: 

• Confirm by pressing ENTER — the file is er^ed, and an updated catalog screen displayed. 
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menu — <Adjust> 

From this menu, you can; 

• View details of the currently selected waveform 

• Define the tuning offset 

• Define the RMS offset 

From the ARB catalog menu of Fig. 3-29, touch <Adjust> or press @ to display the ARB adjust 
screen (Fig. 3-30). 


____________ cdma2000_forward_3x_'^ 

Tuning Offset s +20. i ppes a- 

■RMS Offset ! -3 dB I U’form 

DetaiIs 


Catalog > I fid-inst I < Con f i g X Control > 


Fig. 3-30 ARB adjust 



'Current W’form 


IIQ:ARB: WAV: CAT page4-111i 


The currently selected waveform is displayed. 


Touch the | soft box to show details of the current waveform. Because it is a stored 


sample, you cannot change its parameters here. 

Touch the f Config I soft box to take you back to the ARB configuration screen. 


■ Tuning Offset \iq:arb:toff page4-i08i 

Use the numeric keypad (terminate with the ENTER key) to specify a small change to the stored 
sample rate. 


•RMS Offset 


IQ:ARB:R0F1^ page 4 - 1 0 ^ 


Use the numeric keypad (terminate with the ENTER key) to vary the RMS level of the signal from 
the ARB into the 1(2 modulator. 
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ARB menu — <Config> 

From this menu, you can: 

• Define whether the output is to be continuous, single-shot or repeated a set number of times. 

• Define how the trigger controls the ARB waveform output. 

From die ARB catalog menu of Fig. 3-29, touch <Config> or press to display the ARB 
configuration screen (Fig. 3-31). 




rA&oaT *5 2 

iTrisser : Start/Stop 


^ Cat-a 1 Xfid just-)’! Con f i 31 ^Conlrol)* 


Fig. 3-31 ARB configuration 


"Mode 


llQ:ARB:MODE page 4-10^ 


Use the numeric keypad to specify the waveform play mode: 


0 Single 

1 Multiple 

2 Continuous 


The waveform outputs once and stops, ready to play again. 

The waveform outputs a set number of times. 

The waveform outputs from the beginning and then starte again when the 
end of the file is reached. 


•Repeats \iQ:A RB.-'mult:rep page~4-1Q7l 

This menu entry appears only when multiple play mode is selected. 

Use the numeric keypad to define the number of repeats of die waveform. The waveform outputs 
once, then repeats for the number of times defined. 
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• Trigger lig.-ARB.-TRiG page4-i69j 

Use the numeric keypad to specify the external trigger mode: 

Single mode 

0 Immediate When you select it, the waveform 
plays once. Stop and start it using 
the ARB controls (page 3-44). 

1 Stan The first trigger starts the 

waveform. At the end of the 
waveform the trigger latch resets, 
ready for the next input. During 
the output, trigger inputs are 
ignored. T he tri gger can either be 

( I ^ I ) or from the 
external trigger input. 


2 Start/Stop The first trigger starts the The finit trigger starts the 

waveform, the next trigger stops it. waveform, the next trigger stops it. 

The trigger latch resets after each The trigger latch resets after each 

start/stop. T he trig ger can either start/stop. The tri gger can either be 

be manual ( [ ► | ) or from the manual ( j ► ) or from the 

external trigger input. external trigger input. 

3 Gated The exfeni^ friggef functions as a gate (high=ON) on the output signal. 

Note: the ARB external trigger input is on contact 7 of the Auxiliary connector (Chapter 2). 


Trigger Delay \iq:Arb: trig:hold pagM-ib^ 

Sets a delay before the ARB starts to run, following a trigger event. 


Restart \lQ:ARB.:REST~paQe 4-1 . 071 

This menu entry appears only when the trigger mode is set to Start 

Use the numeric keypad to define whether a playing waveform is restarted by the trigger input. 

0 Disabled Waveform output is unaffected by the trigger input after the Start trigger. 

1 Enabled Waveform output is interrupted by the trigger input, restarting 

immediately at the beginning of the file. 


Continuous mode 

When you select it, the waveform 
plays continuously. Stop and start 
it using the ARB controls 
(page 3-44). 

The first trigger starts the waveform 
running continuously. The 
instrument ignores any ftirther 
trigger inputs. Stop generation of 
the waveform at any time by 
touching ; the trigger latch 

resets, ready for the next input. The 
t rigger can either be manual 
( I ► ) or from the external trigger 
input. 
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ARB menu — <Control> 

From this menu, you can start and stop the output of the ARB generator by touching soft boxes on 
the screen. 

The currently selected waveform is displayed, and messages on the screen shown the current status 
of the output: for example, Waiting for Trigger, Generating Waveform. 

From the ARB catalog menu of Fig. 3-29, touch <Control> or press @ to display the control 
screen (Fig. 3-32). 


Current U ’\ 

ijai 

□ 

prmf cdffia2008_forward_3x-'^ 
tine for Trigger 

> 

f ■ 


<Caialo9><fldjust><Confi3> Control | 


Fig. 3-32 ARB control 


1 



\iQ:ARb': INIT page 4-10i 


Touch the Play soft box to start generating a waveform. If generation is set to Continuous Mode 
(page 3-42) the waveform plays indefinitely. 



lIO.-ARB.-ABOR pac 


Stop the output at any time by touching this soft box. The ARB generator halts immediately. 
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ARB waveform format 

Information on the format of an ARB waveform, its header structure and marker bits, appears on 
page 3-164. 


/OCreator® 


{QCreator® is a software package that allows you to create and package an arbitrary waveform 
file that can be loaded onto a 3410 Series signal generator. It is also possible to package and 
download files that have been created using other tools. Arbitrary waveforms that can be created 
by IQCreator® cover a wide range of digital modulation schert^s. 

IQCivatxjr® is supplied on the CD-ROM that accompanies your instrument, together with a 
‘getting started’ manual (part number 46882/599) that tells you how to create, download and 
package waveforms to run on the ARB, and a user guide (part number 46882/627) that gives 
details of the different modulation schemes supported. IQCreatror® and its associated 
documentation are also available to download from the Aeroflex website 
http://www.aeroflex.com/iqcreator. 
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Internal (ARB) and external burst modulation set-up 


Introduction to ARB/external burst modulation 

From these menus, you can define the shape of a burst waveform (profile, rise and fall times) and 
its alignment (trigger interval, burst offset, change in duration). You can specify a reduced output 
level for a particular burst — the alternative level — if an electronic attenuator (Option 003) is 
fitted. 

In Fig. 3-33, Marker 1 or an external trigger (active high) gates the RF signal on and off. Marker 2 
or burst attenuation control, when applied to a particular burst, causes its level to be reduced by the 
amount specified in the Burst Atten field. 

The auxiliary port (Chapter 2) outputs marker bits and accepts external burst controls — see 
page 3-52. 


Marker 1 or 
BURST GATE IN 


Marker 2 or 
buret attenuation 
control 



Fig. 3-33 Burst trigger timing 
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Note: for internal bursting to work correctly, the selected ARB waveform must contain burst 
markers. This is not necessary for external bursting, which operates independently of 
burst markers. 


Burst set-up 


1 Press QmJ to see the IQ modulation mode screen. 

2 Touch <Burst>, and then the appropriate soft box to choose internal or external burst. 

3 Press (§) to show the main screen, and touch the soft box to select the function. 
Touch and press to view the burst profile screen (Fig. 3-34). 



■Prof1le 
■Rise Time 
.jiF-all^Time 
■Preset 


Appears oniy 
when internal — 
burst modulation 
Is selected 


EurstKfllierXfilt Leo 




•Profile 

Use the numeric keypad to specify the profile of the burst waveform: 

0 None Unshaped waveform with very fast rise and fall times. 

1 Cosine Waveform with a slower response, giving few sidebands for best ACP. 

2 Gaussian Waveform with steeper rise and fall times, suitable for GSM testing. 

•Rise Time 


Use die numeric keypad to specify the rise time, in ps, for the cosine or Gaussian burst profile, and 
terminate using the ENTER key. Rise time is limited by the trigger interval. 

•Fall Time 


Use the numeric keypad to specify the fall time, in ps, for the cosine or Gaussian burst profile, and 
terminate using the ENTER key. 


iBmS: EXT: FTIM ,pa^e_4'64 
jBTOs7j^7FrJM'“pageT7Q 


BURS: EXT: RTIM page 4-66 

tsMBia atfnnrwfiw BaBuiw n i S fK u tsftattatwBOaBMB r i ngi iW ui iWiimm. 

BURS :INT: RTIM page 4-7 2 
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•Preset (internal burst modulation only) Iiq]arb: w a v:b urs:pres page4-iQi 

Press ENTER to restore burst settings to the default values stored in the current waveform header. 
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Burst waveform — <Aiign> 

From this menu, you can vary the alignment of the burst with respect to the Marker 1 bit or 
external trigger input. 

From the burst modulation menu of Fig. 3-34, touch <Align> or press to display the burst 
alignment screen (Fig. 3-35). 


Note: 



Triss&r Intervals 15.8 uft 

ill ut 


<Burst>Ifl 1 ianUfi 11 Lev> +4 ; 

SM<4 

Fig. 3-35 Burst alignment 


Burst parameters of an ARB waveform that has been generated by fOCre^p®, 
including the trigger interval, are established by the file’s header. You cannot alter the 
Trigger Interval from the front panel directly for these internally-generated waveforms. 
However, entering a positive or negative Burst Offset causes the trigger interval to 
change by the corresponding amount. The ability to control burst offset allows you to 
‘fine tune ’ parameters without needing to generate a new ARB waveform each time. 



•TriggerInterval \b urs:ext:tin t page4-66{ 

'^msll^ : TINT page 4-71] 


Note: You can only adjust the trigger interval whilst in external IQ modulation mode. 

Use the numeric keypad to specify the trigger interval for the buret, in ps, and terminate using the 
ENTER key. The trigger interval (see Fig. 3-33) can be used to make adjustments to the timing of 
the start of the burst with respect to the Marker 1 or external trigger input. 

The trigger interval includes a fixed 20 ps delay that represents the combination of different delays 
within the instrument’s hardware. 

The trigger interval will vary as the burst offset (below) is changed. It is also affected by the 
waveform's rise time. 


•Burst Offset 


BURS:EXT: OFFS page 4-6^ 
BURS riMTToFFFpage 4-7ll 


Use the numeric keypad to specify the offset for the burst, in ps, and terminate using the ENTER 
key. Burst offset (see Fig. 3-33) varies the position of the complete burst with respect to the 
Marker 1 or external trigger input. 
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• Burst Duration A muRs7E^7EDEL ^p^ 4-Q4 

I BURFTim'TDDE L 

Use the numeric keypad to specify the duration A for the burst, in jis, and terminate using the 
ENTER key. Burst duration A (see Fig. 3-33) varies the length of the burst. 
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Burst waveform — <Alt Lev> (Option 003 electronic attenuator only) 

From this menu, you can define the trigger source for bui^t attenuation, and its level. 

From the burst modulation menu of Fig. 3-34, touch <Alt Lev> or press to display the burst 
alternate level screen (Fig. 3-36). 





Fig. 3-36 Burst alternate level 



•State \BURS:EXT:ALT:STAT page 4-63 

IBUR S : INT : ALT: STAT page 4-671 


Use the numeric keypad to specify whether alternative level bursting is on or off. 


•Burst Atten (Option 003 electronic attenuator only) \burs:ext:alt:att page4-6i 

IbOTS: INT:A L¥rA TT page 4-6^ 

Use the numeric keypad to specify the burst attenuation. 

The value you enter represents the difference in level between the burst waveform and the nominal 
output. 
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External burst interfaces 

When external burst is selected, the connector allocation is as follows: 


IQ modulation 

Burst control interface 

External analoo 

Auxiliary D-tvpe 


Bursting is controlled by logic levels applied to the auxiliary port connector (A/B burst attenuation 
control and bunt gate in). 


Burst gate 

A/B burst 
attenuation 

Result 

Contact 11 

Contact 5 


0 

Levels the carrier usinq the A settinq (nominal output power) 

B 


Levels the carrier using the B setting (x dB below nominal 
output power) 

0 

X 

Suppresses the RF output 


Do not change levels while Burst is enabled (logic 1) as the transition between levels is 
uncontrolled. 
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Note: This section applies only if you have real-time baseband (RTBB, Option 008) fitted to 

your instrument. 

Maximum output power is reduced by 6 dB at frequencies below 100 MHz when using 
IQ modulation. 


The real-time baseband option (RTBB) generates baseband signals (I and Q) that modulate an 
RF source in real time. The baseband board generates or inputs a set of modultUion symbols; 
modulates them with the chosen scheme; filters them using an appropriate channel filter; and then 
converts the digital stream to analog I and Q. The symbol data can originate from a variety of 
sources: internal PROS generator; internal pattern generator; internal memory storage of symbols 
from an external source; real-time symbols from an external source via the LVDS interface._ 


Press to see the IQ modulation mode screen (Fig. 3-37). Use this to choose the type of IQ 
modulation to apply to the RF carrier. This screen’s appearance may differ, depending on the 
options fitted to your instrument. 



Mode! Int IQ & Int Burst & Int F’Hop 


IQ |<Burst><F’Hop><PuHe> 




Fig. 3-37 Available IQ modulation configurations 


1 The screen shows the available configurations for the type of modulation selected on the 
soft tab at the bottom of the semen. The current modulation configuration is highlighted. 

2 Touch any soft lab or scroll along the soft tabs using ^3 configurations of the 

various forms of modulation — IQ, burst, frequency hopping and pulse. 

3 Touch the appropriate soft box to choose the modulation required 
or 

switch modulation off by touching ['g]. 

For example, in Fig. 3-37 the current selection is for internal IQ modulation. 

4 The three dots in the right-hand bottom comer of the screen show that you can press (2l 
see a relevant sub-menu that allows you to set up basic modulation parameters directly. 

5 Press 0^ again to view the modulation mode screen. 

6 Press (^) to view the main screen, showing the current modulation mode. 
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Configure internal IQ — format 

You need to configure the format of internal IQ modulation before selecting other submenus. 
The formats available depend on the software currently installed in your instrument. 

1 Configure the modulation mode for internal IQ modulation (page 3-53). 

2 Press and to view the internal IQ format menu (Fig. 3-38). 



Fig. 3-38 Internal IQ format 


3 

4 

5 


Touch the appropriate soft box to select the internal modulation form at. 

Wo7dM: form paae?; 


to show the main screen. 


Continue with internal IQ set-up on the following pages. 
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Internal IQ set-up 


You can configure internal IQ modulation directly from the IQ sub-menus on the main screen. 


1 

2 


Configure the modulation mode for internal IQ modulation (page 3-53). 

Press (|§ to show the main screen, and touch the p] soft box to select the function. 
Touch ['^~) and press to view the internal IQ modulation menu (Fig. 3-39). 



Fig. 3-39 Internal IQ, real-time baseband 


From fiiis screen you can: 

• Turn internal IQ modulation on or off 

• Enable or disable the LVDS connector on the rear panel 

• Configure and perform a self-calibration on the I and Q signals. 



nternal IQ menu — <IQ> 


•IQ State \Om':MOD:IQ page4-2g 

Use the numeric keypad to turn internal IQ modulation on or off: 

0 Off 

1 On 

• L VDS 0/P [ouirTLi^gTaie 4-201 

Use the numeric keypad to turn the LVDS connector’s output on or off. IQ data, marker bits and 
frequency hopping bits are output when the output is enabled. 

0 Disabled 

1 Enabled 
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nternal IQ menu — <Self-Cal> 


• Self-Cal 


For optimum performance when in the IQ mode, run a self-calibration to make sure that the 
instrument meets its specification. When calibration is valid, the main screen (and a few others) 
shows ‘Optimized’. When calibration is invalid (for example, out of frequency range) ‘Optimized’ 
no longer appears; instead, a question mark appears in the IQ softbox: 


!Q?| 


Touch the f soft box, and the instrument performs the IQ self-calibration operation chosen 
below, in order to re-align the IQ modulator. An Abort Cal soft box appears, allowing you to stop 
the self-calibration if you wish. 


•Mode I cAL:IQUs1mODE page~4-17i 

Use the numeric keyp^ to specify the internal IQ self-calibration mode; 

0 Spot Freq Performs an IQ self-calibration at the current frequency. 

1 Freq Band A pop-up menu — •Freq Span — appears. Use the numeric keypad to 

define the fr^^uency span (± 10, 20, 40 or 60 MHz with respect to the 
current carrier frequency) over which the IQ self-calibration is performed. 

2 Multi Band <Table> and <Edit> soft tabs appear, allowing you to define up to four 

frequency bands over which the IQ self-calibration is performed. Use the 
numeric keypad to enter start and stop frequencies for each band. 

3 Freq List <Tabie> and <Edit> soft tabs appear. Use the numeric keypad to define 

up to 500 list frequencies at which the IQ self-calibration is performed. 
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Generic modulation set-up 

From this screen you can set up all aspects of the instrument’s generic modulation. 

1 Configure the modulation mode for internal IQ modulation (page 3-54). 

soft box to select the function. 

Touch and press to view the Generic modulation menu (Fig. 3-40). 


Press (iSj to show the main screen, and touch the 


IQ 


Modn i 

Tr/4 D0PSK 



18.00000 kHz 


■ F-ilter ! 

RNa«!Uis-t 


■Rlpha : 

0.35 


Sa«.tem i < Modn X Data^^C 1 k X Caia 1 oa > 

+- 


Fig. 3-40 Generic modulation 



Generic mod — <System> 

From this menu, you can: 

• Select the filter type and set its response 

• Set the symbol rate 

• Set the deviation (FSK only). 

The currently selected modulation type and data source are displayed. 


"SymRate \iq:DM:gen:S e at page 4- 132 

Use the numeric keypad to specify *e symbol rate. Enter up to nine characters (including decimal 
point) and terminate with (^j or (^y]. 


•Filter ‘(lQ":im:Gm:FILT pag9 4T28l 

A pop up selection of filter types (or none) appears. Use the numeric keypad to specify the 
filtering to be applied to the generic IQ data entering the instrument. 

If a filter parameter is displayed (for example •Alpha), you can select it (use (T] ) and change its 
value. 
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Generic Mod menu — <Modn> 


From this menu, you can select the type of modulation to be applied. 

From the generic modulation screen of Fig. 3-40, touch <Modn> or press to display the 
modulation selection screen (Fig. 3-41). 


Modulation* Tr/4 DQPSK 


DPSK 
■ Qfili 


< S > Modn < Daia/^C 1 k X Cata 1 oa > 


Fig. 3-41 Modulation type selection 


•FSK 
•PSK 
mOPSK 
• QAM 



Select die modulation scheme using the (Tj and [~|~) keys. Use the numeric 
keypad to select the variant within the scheme. 


IIQ:DM:GEn7^D page 4-T3£i 
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Generic Mod menu — <Data/Clk> 

From this menu, you can: 

• Select a data source, and configure that source 

• Set the type of bit encoding 

• Select between an internal and external clock. You can phase-align the internal clock with an 
external one — see CLK-OUT sync in Chapter 2. 

From the generic modulation screen of Fig. 3-40, touch <Data/Clk> or press to display the 
data and clock source screen (Fig. 3-42). 



Fig. 3-42 Data and clock source selection 


IIQ: DM: GEN:DATA pag e 4-1251 


Use the numeric keypad to specify the data source: 

0 PRBS Selects a pseudo-random binary sequence. Use the numeric teypad to 

select from the •PN Code list. 

1 Fixed Selects a fixed-bit pattern. Use the numeric keypad to select from the 

•Pattern list. 

2 User File Selects a user data file. Provides a choice of files when you touch the 

[fSI ^ove up and down the list using the [T) and (T} 

navigation keys, and press ENTER to select the highlighted configuration 
file. 


3 Ext Ser Selects an external serial bit stream. 

4 Ext Par Selects an external parallel bit stream. 
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"Encoding \iQ7DM:GEN7mc ^ pa g e 4 - 125 

Use the numeric keypad to specify the encoding: 

0 None 

1 Dig 

2 GSM Dig 

3 Inverted 


• Clock 

Use the numeric keypad to specify internal or external clock source. 
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Generic Mod menu — <Catalog> 

Using /QCre^or®, you can create generic modulation configuration files and download them to 
the instrument. 

From this menu, you can: 

• View a list of the stored modulation configuration files 

• Inspect the details of each file 

• Erase a file. 

Touch <Catalog> or press Q as required to display the catalog screen (Fig. 3-43). 


No. 2 out of 5 
stored files 


n 34136_user_data 


/api/4d-=ipsk_rrc_0. 

fn«iain64_srimhz 


[SastemXModnXDaia/'Cl l<> I Catalog 



Currently selected 
file 



Fig. 3-43 Digital modulation catalog 


1 

2 

3 


4 

5 


The currently selected configuration file is shown by a solid box (■), other files by a hollow 
box. 


Numbers at the top right of the screen show the current position in the list, and the total 
number of files stored. 


Move up and down the list using the fT~] and (T^ navigation keys. Use the and 
keys to move a page at a time. If the name is too long to fit on this screen, it is shown 
ending with 

Press ENTER to select the highlighted configuration file. 


Touch the 


P Config 
Details 


soft box to show details and the full name of the current file. 


Touch the i Catalog soft box to take you back to the generic modulation catalog screen. 


Erasing a configuration file 


• Select the configuration file that you want to erase. 

• Press 

• If you want to cancel the request, press again; otherwise: 

• Confirm by pressing ENTER — the file is erased, and an updated catalog screen display^. 
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Tones set-up 

From this screen you can: 

• Turn tones on or off 

• Set tone frequencies 

• Set the level of Tone B with respect to Tone A. 

1 Configure the modulation mode for tones (page 3-54). p ag e 4^ff6! 

soft box to select the function. 
Touch and press (^) to view the Tones menu (Fig. 3-44). 



Fig. 3-44 Tones modulation 


Press 


to show the main screen, and touch the 


IQ 


•State 

Use the numeric keypad to turn Tone A on or off. 


IIQ:DM:T0N:A:STAT page 4- 


• Freq \lQ:m: TON:A:FREQ page 4-1^ 

Use the numeric keypad to specify the tone frequency and terminate with or Negative 
frequency values (for example, -5 MHz) are allowed. 
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Tones — <Tone B> 


•State gag e4-1 22i 

Use the numeric keypad to turn Tone B on or off. 

■ Freg [i gVDM7ro j f 7 B 7' M.^^ ^ 

Use the numeric keypad to specify the tone ftequency and terminate with (y/^yj or (^^). Negative 
frequency values (for example, -5 MHz) are allowed. 


"B rel A flQ:DM:TON:B : LEV pag e 4-121 ] 

Use the numeric keypad to specify the level of Tone B relative to Tone A, and terminate with 
or 

Tone B can be set ±60 dB relative to Tone A. 


Ims.mVj' 
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Internal (RTBB) and external burst modulation set-up 


Introduction to RTBB/external burst modulation 

From these menus, you can define the shape of a burst waveform (profile, rise and fall times) and 
its alignment (trigger interval, burst offset, change in duration). You can specify a reduced output 
level for a parti<^ar burst — the alternative level — if an electronic attenuator (option 003) is 
fitted. 

In Fig. 3-45, marker 1 or an external trigger (active high) gates the RF signal on and off. Marker 2 
or burst attenuation control, when applied to a particular burst, causes its level to be reduced by the 
amount specified in the Burst Atten field. 

The auxiliary port and LVDS connectors (Chapter 2) output marker bits and accept external burst 
controls — see page 3-71. 


Marker 1 or 
BURST GATE IN 


Marker 2 or 
burst attenuation 
Gontroi 



Fig. 3~45 Burst trigger timing 
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Note: you will see no burst output until you have set up some burst events (markers) — see 
page 3-69. 

Burst set-up 

1 Press to see the IQ modulation mode screen. 

2 Touch <Burst>y and then the appropriate soft box to choose internal or external burst. 

3 Press (S) to show the main screen, and touch the [ BurstJ soft box to select the function. 
Touch and press to view the burst profile screen (Fig. 3-46). 

S' 


BurstUfilisnXfilt L©M><Euenis> 
Fig. 3-46 Burst modulation 



□II 


■Profile 
■Rise Time 
■Fall Time 


iaussian 
10.1 us 
10.1 us 



Burst waveform — <Burst> 


•Burst State lfiims:STAT pag^4-7^ 

Use the numeric keypad to turn the burst source on or off. 

•Profile 

Use the numeric keypad to specify the profile of the buret waveform; 

0 None Unshaped waveform with very fast rise and fall times. 

1 Cosine Waveform with a slower response, giving few sidebands for best ACP. 

2 Gaussian Waveform with steeper rise and fall times, suitable for GSM testing. 


•Rise Time 

BVRS:EXT:RTIM page4-66 
BURS:im’:R'^M page4-72 

Use the numeric keypad to specify the rise time, in i.is, for the cosine or Gaussian burst profile, and 
terminate using the ENTER key. Rise time is limited by the trigger interval. 


• Fall Time 


BURS:EXT:FTIM page4-64| 
S DRS .• i^TFTS ^page 4-7bj 


Use the numeric keypad to specify the fall time, in jis, for the cosine or Gaussian burst profile, and 
terminate using the ENTER key. 
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Burst waveform — <Align> 

From this menu, you can vary the alignment of the burst with respect to the marker 1 bit or 
external trigger input. 

From the burst modulation menu of Fig. 3-46, touch <Align> or press ^3 ^ display the burst 
alignment screen (Fig. 3-47). 


Tri99€-r Interval: 15.0 us 

< Bur St >! fi 1 i 3n 1 < fl 11 Leo X Ev^ts > ^ s: 

Fig. 3-47 Burst alignment 

Note: For external bursting, you have full control over burst parameters within the limits of 

the instrument’s capabilities. The trigger interval can be set from 26 fjs to 1520 ps 
(26 ps is the minimum because of the 20 ps hardware latency plus the 6 ps minimum 
rise time). So, for example, if you set a trigger interval of 100 ps, and then you set a 
burst offset of -20 ps, the trigger interval changes to 80 ps. If you change the burst 
offset to -90 ps, it will limit at -74 ps to account for the 26 ps latency and will display 
the appropriate error message. If the rise time is changed from the default minimum 
6 ps, this must also be taken into account. If you were to set a burst offset of 20 ps, the 
trigger interval changes to 120 ps. Changing or re-entering the trigger interval will 
reset the burst offset to 0. 


■ Trigger Interval \burs .ext': tint pag^g 

^URS:im':Tim’ page4-7l| 

Note: You can only adjust the trigger interval whilst in external IQ modulation mode. 

Use the numeric keypad to specify the trigger interval for the burst, in ps, and terminate using the 
ENTER key. The trigger intervi (see Fig. 3-45) can be used to make small adjustments to the 
timing of the start of the burst with respect to the marker 1 or external trigger input. 

The trigger interval includes a fixed 20 ps delay that represents the combination of different delays 
within the instrument's hardware. 

The trigger interval will vary as the burst offset (below) is changed. It is also affected by the 
waveform's rise time. 


•Burst Offset 


mimS:EXT:OFFS page 4-65! 


Use the numeric keypad to specify the offset for the burst, in ps, and terminate using the ENTER 
key. Burnt offset (see Fig. 3-45) varies the position of the complete buret with respect to the 
marker 1 or external trigger input. 
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Use the numeric keypad to specify the duration A for the burst, in ps, and terminate using the 
ENTER key. Burst duration A (see Fig. 3-45) varies the length of the burst. 
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Burst waveform — <Alt Lev> (Option 003 electronic attenuator only) 

From this menu, you can turn burst attenuation on and off, and set its level. 

From the buret modulation menu of Fig. 3-46, touch <Alt Lev> or press to display the burst 
alternate level screen (Fig. 3-48). 





Fig. 3-48 Burst alternate level 


■ State [bur's ] eKT: alt :STAT page 4-6^ 

STAT page 4-6^ 

Use the numeric keypad to specify whether alternative level bureting is on or off. 

•Burst Atten (Option 003 electronic attenuator only) 

jB URS.• INT: AL T: AT T p age 4^ 

Use the numeric keypad to specify the burst attenuation. 

The value you enter represents the difference in level between the buret waveform and the nominal 
output. 
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Burst waveform — <Events> (internal burst only) 

From this menu, you can define the event parameter, the event number, duration and length to 
create the markers. Note that you need to set up the markers before bursting is possible. 

From the burst modulation menu of Fig. 3-46, touch <Events> or press to display the burst 
event screen (Fig. 3-49). 





Men 

■Duration 
■Length 


<Burst><fllisnXfilt LeM> Events 


4-1 


Fig. 3-49 Burst event 



"Param 


Use the numeric keypad to specify Burst or Alt Level event set-up. 


■ Event # IbursTintTtranTlist page 4 ^^ 

Use the numeric keypad to specify the event (transition point) number. Fig. 3-50 shows an 
example of this. 


•Duration \burs: int-. T um : li st page4-7i 

Use the numeric keypad to specify the duration (offset) of the specified event. Fig. 3-50 shows an 
example of this. 


Symbols 


Transition 

pointe 


0 5 10 


1000 1010 1020 1025 


2000 0 



1 


4 


7 8 


- - ► 

C5670 


Offsets 5 5 


990 


10 10 


975 2 


Fig. 3-50 Transition points (example) 
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Use the numeric keypad to specify the repeat length of the burst marker. This is the transition 
number from which the burst pattern repeats. Fig. 3-51 shows an example of this. 


I Repeats from here 
I-► 


Symbols o j 

5 10 1000 1010 

t 

1 ‘ 

5 10 

1 

1 

1 

1 


// 





1 

t 

1 

// 

f 




Transition 

1 

1 : 

1 

2 

1 

3 

'4 

i f 

1 


1000 1010 






points 


Repeat length = 4 

Fig. 3-51 Repeat length (example) 


C5671 


Note: When you set up an alternate level burst event, make sure that the alternate level event 
occurs before the burst gate (Marker 1 ) event, as shown in Fig. 3-45. 
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External burst interfaces 


When external burst is selected, the connector allocations are as follows: 


IQ modulation 


Alternate level control interface 

External analog 

Auxiliary D-tvoe 



LVDS 

LVDS 

Generic 

LVDS 

LVDS 


Bursting is controlled by logic levels applied to the auxiliary port connector (A/B burst attenuation 
control and burst gate in). 


Burst gate 

A/B burst 
attenuation 

Result 

Contact 11 


1 

0 

Levels the carrier usinq the A setting (nominal output power) 

1 

1 

Levels the carrier using the B setting (x dB below nominal 
output power) 

0 

X 

Suppresses the RF output 


Do not change levels while Burst is enabled (logic 1) as the transition between levels is 
uncontrolled. 
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Frequency hopping 

From this screen you can: 

• Turn frequency hopping on or off 

• Configure linear or random hopping 

• View, set up and delete frequency offset values and addresses. 

Note: you will see no hopping output until you have set up some frequency hopping events 
(markers) — see page 3-75. 


Frequency hopping set-up 


1 

2 

3 


Press © to see the IQ modulation mode screen. 


Touch <F'Hop>, and then the appropriate soft box to choose internal or e xterna l op er ation. 

\FHOP:S O UR page4-8q 


Press (^j to show the main screen, and touch the |F'Hop| soft box to select the function. 
Touch and press 0^ to view the frequency hopping screen (Fig. 3-52). 


Jim 



F’ Hop <Table><Edit><Eoents> 


Fig. 3-52 Frequency hopping — F’Hop 


Frequency hopping menu — <F’hop> 


'State 


\FHOP:STAT page 4-E 


Use the numeric keypad to turn frequency hopping on or off. 
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■ Operation \fhop : livT 7 qp^ p ag e ’ 4:7^ 

Use the numeric keypad to specify linear operation (frequency offset table indexed sequentially) 
or random operation (frequency offset table indexed randomly). 

Linear operation 

•Start Use the numeric keypad or (J) and to define the initial hopping address. 

•Length Use the numeric keypad or (J] and 3] to define the length of the hopping 
sequence. 

Random operation 

The instrument selects at random from any of the 32 frequency offsets in the table. 

•PN Code Use the numeric keypad or and keys to define the random sequence used. 

Frequency hopping menu — <Table> 

You can view up to four screens of a table of frequency offset values by scrolling up and down 
using die (~T~) and (T) keys. The frequency offset values are arranged in groups of ei^t. 

Touch <Table> or press to display the table screen (Fig. 3-53). 


l:+10.000 MHz 
2!-225.00 kHz 
3:+9.7500 MHz 
4!-475.25 MHz 


5!-200.00 kHz 
6!+1.0000 MHz 
7: 8.0000 MHz 
8!-10.000 MHz 


<F'Hop> Table <Edit><Eyents> 


Fig. 3-53 Frequency hopping — view offset table 
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7: 0.0000 
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Frequency hopping — <Edit> 

From this menu, you can change or delete the 32 frequency offset values shown in the table. 
Touch <Edit> or press to display the offset editing screen (Fig. 3-54). 


I HfgTBSMia 23 " 
\7Un%SU -10.000 MHz 
■ Insert 
■Clear 
■Delete 


<F' HopXT ab! e >1 Edi 11 <Eoents > 


^ . ''bm/* 


Fig. 3-54 Frequency hopping — edit offset table 


•Addr# \FH0P: INT:LIN:ADDR paieT-7 7l 

Use the numeric keypad, rotary control or (2] and keys to change the hopping address. As 
the value changes, the associated frequency offset values changes too. 


•“Offset iFHOPtlNT: TRAN:LIST page 4-^ 

Use the numeric keypad to change the frequency offset value. 

•Insert WHdpTFLlsrim~p^^i^7U 

Press ENTER to insert an additional frequency offset value (0.000 MHz) at the currently-indicated 
address. The frequency offset values between this address and address 31 ail move up one 
address, the value originally at address 31 disappearing from the table. 


•Clear 


IfhopTflis: CLE page 4-'^ 


Use the numeric keypad to clear one or more of the frequency offset values in the table. Clearing 
sets the frequency offset to 0 Hz. 


0 Addr XX 

1 Addr xx-31 


Clears the frequency offset value at the indicated address 

Clears the frequency offset values from the indicated address to the end of 
the table 


Addr 00-31 


Clears the whole table. 


•Delete IfhqpTfl 'pagel-7^ 

Press ENTER to delete the frequency offset value at the currenfly-indicated address. The 
frequency offset values between this address and address 31 all move down one address, the now- 
unoccupied address 31 being set to 0 Hz. 
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Frequency hopping — <Events> 

From this menu, you can define the event number, duration and length to create the markers. Note 
that you need to set up the markers before hopping is possible. 

Touch <Events> or press to display the hopping event screen (Fig. 3-55). 



.'. " .. 

. •••I: 

■Euent # ! 

00 — 


II 

■Duration s 

0 


* 

■Length s 

02 


S; 

<F’Hop><Table><Edit> jEoenisj 

4-J 

1 




Fig. 3-55 Frequency hopping — setting events 



•Event# 


FHpP: XNT: TRAN: LIST page 4-7^ 


Use the numeric keypad to specify the event (transition point) number. Fig. 3-56 shows an 
example of this. 


■ Duration [fh op.- int:Tran:list page 4 - 79 ] 

Use the numeric keypad to specify the duration (offset) of the specific event. Fig. 3-56 shows an 
example of this. 

Symbols 0 5 10 1000 1010 1020 1025 2000 0 

; n n n 



1 ' ' 

1 ' 


t 

1 


I 

I 

I I 

! I 


1 1 

1 1 C5670 

Transition 

points 

1 1 

1 2 


1 

3 


I 

4 

5 6 


1 1 

7 8 

Offsets 

5 5 

990 


10 


10 5 

975 

2 


Fig. 3-56 Transition points (example) 
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•Length Whop :iNT:TRAN:REP^ page 

Use the numeric teypad to specify the repeat length of the hopping marker. This is the transition 
number from which the hopping pattern repeats. Fig. 3-57 shows an example of this. 


Symbols 


Transition 

points 


0 5 10 


I Repeats from here 

I-► 

1000 1010, 5 10 


1000 


1010 








1 2 


Repeat length = 4 


Fig. 3-57 Repeat length (example) 
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Note: This section applies only if you have differential IQ outputs (Option 009) fitted to your 

instrument. 


This option provides the instrument with balanced baseband I and Q output^for feeding devices 
with differential inputs. The additional signals that appear on i OUT and Q OUT are of equal 
magnitude to the I and Q signals, but are opposite in polarity. The I and Q outputs or the I and Q 
outputs can be used on their own to provide an unbalanced output. With differential IQ mode 
selected, the RF OUTPUT is CW only._ 


From these menus, you can turn differential IQ on and off, set overall and relative signal 
amplitudes, and set differential voltages between the IQ signals and their corresponding 
complementary signals. You can set common-mode voltages for the I and Q outputs separately, 
and then vary them together or independently. You can then access the ARB and real-time 
baseband waveform set-ups to configure and run the modulations. 



Differential IQ set-up 

1 Press to see the IQ modulation mode screen. Select Diff IQ modulation. 

2 Press (^) to show the main screen, and touch the I D'ff IQ j soft box to select the function. 
Touch J and press 0^] to view the differential IQ screen (Fig. 3-58). 


■ lu Leuel: 

■!Q Gain ! +3.15 dB 
■I Offset: +100.1 mU 
«Q Offset! -200.0 mU 


IQ <Bias> <Self-Cal> 


Fig. 3-58 Differential IQ 


Differential IQ — <IQ> 


■IQ State jig;grA7 pe(ge4-i03j 

Use the numeric keypad to turn differential IQ on or off. 

When differential IQ is OFF, the signal is removed fix)m the I OUT and Q OUT connectors but 
bias and offset voltages remain. To remove the output signal and also zero the bias and offset 
voltages, press . 
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■ IQ Level [jg;HfP F;LEy 

Use the numeric keypad to specify the amplitude of the signal component. 

■ IQ Gain [ i^TDi F FTGAjl^'pSge' j'-gi 

Use the numeric keypad to specify the relative amplitudes of the I and Q signals. 

Adding gain (+x dB) to the signal has the effect of increasing the magnitude of the I component by 
—dB whilst decreeing the magnitude of the Q component by the same amount. 

Similarly, removing gain (-x dB) from the signal has the effect of increasing the magnitude of the 
Q component by — dB whilst decreasing the magnitude of the I component by the same amount. 

In each case, the set output power is maintained provided that the power is split equally between 
the I and Q components. 

■ / Offset jJQ7DJ^7lC H : OFFS'~page4"9^ 

Use the numeric keypad to specify the differential voltage between I and I. 


■ Q Offset [jQ .- difF: qch 7offs page 4-98j 

Use the numeric keypad to specify the differential voltage between Q and Q. 
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Differential IQ — <Blas> 

From this menu, you can vary the I and Q bias voltages and define whether they are coupled or 
independent. 

From the differential IQ menu of Fig. 3-58, touch <Bias> or press display the bias setup 
screen (Fig. 3-59). 







m -2.158 u 
■Q Bias! +0.525 0 
■Mode 5 Independent 


< IQ > Bias <Self-Cal> 


Fig. 3-59 Bias setup, differential IQ 



d Bias 


\IQ:DIFF:ICH:BIAS page 4-95j 


Use the numeric keypad to specify the common-mode I voltage. 


Bias [lQ:DIFF:QCH:BIAS pag^-S^ 


Use the numeric keypad to specify the common-mode Q voltage. 


■ Mode [XQ; DIFF:IQBIAS page 4-^ 


Use the numeric keypad to specify the differential IQ bias mode: 

0 Independent Allows independent control of the I and Q bias voltages. 

1 Coupled I and Q bias voltages are varied simultaneously. The Q bias voltage is set 

equal to the I bias voltage when the I bias voltage is varied, and the I bias 
voltage is set equal to the Q bias voltage when the Q bias voltage is 
varied. 
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Differential IQ — <Self-Cal> 

For optimum performance when in the IQ mode, run a self-calibration to make sure that the 
instrument meets its specification. When calibration is valid, the main screen (and a few others) 
show ‘Optimized’. When calibration is invalid (for example, out of fr^uency range) ‘Optimized’ 
no longer appears; instead, a question mark appears in the IQ softbox: Diif IQ?. 

From this menu, you can: 

• Start and stop self-calibration 

• Define whether self-calibration is performed at a spot frequency or over a band 

• Define manual or automatic self-calibration 

From the differential IQ menu of Fig. 3-58, touch <Self-Cal> or press to display the self¬ 
calibration screen (Fig. 3-60). 



Fig. 3-60 Self-calibration 


•Self-Cal 

Touch the [ soft box, and the instrument performs the self-calibration operation chosen from 
the Mode menu. 
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Differential IQ waveform set-up 


From this screen you can set up the instrument’s differential IQ signal generation. To do this, you 
use the ARB set-up menu, which you access from the main screen below. 


1 

2 

Touch 


Press to see the IQ modulation mode screen. Touch the \ ‘jp | soft box. 
Press (Ien) to show the main screen, and touch the I 


□iff IQ 


soft box to select the function. 


to view the ARB waveform menu main screen (Fig. 3-61). 


900.000 000 SPP 
Leu -140.00 ifflU 

IQ cdma2000_ forward- 

■■Iff 3x-direci-14d£ 

Fig. 3-61 ARB set-up main screen 


Now press 0^ and follow the ARB generator set-up, starting on page 3-39. 
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If you have real-time baseband Option 008 fitted, you need to configure external IQ modulation as 
analog or digital before selecting other submenus. Other options default to analog modulation. 

1 Configure the modulation mode for external IQ modulation by pressing to see the IQ 
modulation mode screen and touching f \ (Fig. 3-62). This screen’s appearance may 
differ, depending on the options fitted to your instrument. 


Mode! Ext IQ Ext Burst 



IQ |<Burst><F’Hop><Pulse-> 



Fig. 3-62 Ext IQ modulation selected 



2 Press followed by to view the external IQ format menu (Fig. 3-63). 


Ext IQ 



ModeK IQ > +-1 

Fig. 3-63 External IQ format 


3 

4 

5 


Touch rAf^aiog 


or j’ Digital I to select the external modulation mode. 


Press [IenJ to show the main screen. 


Continue with external IQ set-up on the following pages. 


[jq:SOUr' page 4-1 di 
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Externa! IQ set-up — analog 

You can configure external analog IQ modulation directly from the IQ sub-menus on the main 
screen. 

1 Configure the modulation mode for external analog IQ modulation (page 3-83). 

2 Press (|e^ to show the main screen, and touch the [ | soft box to select the function. 

Touch I 'P.) and press to view the external analog IQ modulation menu (Fig. 3-64). 


ni— 

■Impeaance! IWUkn 
■Int BBGen: OFF 


IQ <Self-Cal> 


Fig. 3-64 External IQ, analog 


From this screen you can: 

• Turn external analog IQ modulation on or off 

• Choose the input impedance at the external I and Q inputs 

• Turn the internal baseband generator on or off 

• Set up and perform self-calibration of the I and Q circuits. 


External IQ menu — <IQ> 


»IQ State WQ:STAT pa9e4-10^ 

Use the numeric keyp^ to turn the external analog IQ modulation on or off: 

0 Off 

1 On 

•Impedance ^Q:'EAN:iM'f~p aQ BV9§ i 

Use the numeric keypad to specify the impedance of the external analog IQ input: 

0 50 jQ Use 50 Q for maximum bandwidth. 

1 100 kQ 
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•Int BBGen 

Use the numeric keypad to turn the internal baseband generator on or off: 

0 Off 

1 On For instruments fitted with RTBB Option 008 only: 

Pop-up menus — ^Format and •LVDS 0/P — appear. 

'‘‘Format, use the numeric keypad to select the format for intemai 
baseband modulation. 

•LVDS 0/P', use the numeric keypad to enable or disable the LVDS 
output. 

After selecting the BBGen format, press to view the main menu (Fig. 3-65). 


1 950.000 000 


L- +107.00 

IQ Ext Rnalog 


PD 

100kft 


Burs-t 


Generic 

Modn 


Fig. 3-65 BBGen main menu 


Touch and press to view the Generic menu (page 3-57) or the Tones menu 

(page 3-62), which you now use to set up the intemai baseband generator. 
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External IQ menu — <Self-Cal> 


• Self-Cal 

For optimum performance when in the IQ mode, run a self-calibration to make sure that the 
instrument meets its specification. When calibration is valid, the main screen (and a few others) 
shows ‘Optimized’. When calibration is invalid (for example, out of frequency range) ‘Optimized’ 
no longer appears; instead, a question mark appears in the IQ softbox: . 

Run a self -calibration to make sure that the instrument meets the requirement specification. Touch 
the f soft box, and the instrument performs the IQ self-calibration operation chosen below. 
An Abort Cal soft box appears, allowing you to stop the self-calibration if you wish. 


•Mode 

Use the numeric keypad to specify the external IQ self-calibration mode: 

0 Spot Freq Performs an IQ self-calibration at the current frequency. 

1 Freq Band A pop-up menu — •Freq Span — appears. Use the numeric keypad to 

define the frequency span (+ 10, 20, 40 or 60 MHz with respect to the 
current carrier frequency) over which the IQ self-calibration is performed. 

2 Multi Band <Table> and <Edit> soft tabs appear, allowing you to define up to four 

frequency bands over which the IQ self-calibration is performed. Use the 
numeric keypad to enter start and stop frequencies for each band. 

3 Freq List <Table> and <Edit> soft tabs appear. Use the numeric keypad to define 

up to 500 list frequencies at which the IQ self-calibration is performed. 


• Operation 

Use the numeric keypad to specify how external IQ self-calibration starts when Spot Freq mode is 
selected: 

0 Manual Spot frequency IQ self-calibration starts when the [ soft box is 

pressed. 

1 Auto IQ self-calibration starts automatically whenever the carrier frequency 

changes. 
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External IQ set-up — digital (real-time baseband Option 008 only) 

You can configure external digital IQ modulation directly from the IQ sub-menus on the main 
screen. 

1 Configure the modulation mode for external digital IQ modulation (page 3-83). 

2 Press (§ to show the main screen, and touch the 
Touch 1'.^,} and press to view the external digital IQ modulation menu (Fig. 3-66). 


IQ 


soft box to select the function. 


lata Kate: 
iRMS Ualue: 
■Filter : 
■Ripha 5 


2391 
RNa-Ruist 
0.35 


IQ <Clock><Self-Cal> 


Fig. 3-66 External IQ, digital 



From this screen you can: 

• Turn external digital IQ modulation on or off 

• Choose the rate and RMS value for the incoming digital IQ data 

• Choose the type of filtering (or none) to be applied to the incoming digital IQ data 

• Set up and perform self-calibration of the I and Q circuits. 

• Enable or disable specific IQ errors. 


External IQ menu — <IQ> 

•IQ State [iQ: STAT~page 4-iol 

Use the numeric keypad to turn the external digital IQ modulation on or off: 

0 Off 

1 On 

•Data Rate ii^7ERrg75i^p^e4-l6i 

Enter up to nine characters (including decimal point) and terminate with or . 

• RMS Value \iqTE>ig:RMS page4-ldg 

Use the numeric keypad to specify the RMS value of the external IQ signal. 
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•Filter j igi a pjc 7 filt' p^e ^ToTi 

A pop up selection of filter types (or none) appears. Use the numeric keypad to specify the 
filtering to be applied to the digital IQ data entering the instrument. 

If a filter parameter is displayed, you can select it (use [T] ) and change it if required. 


External IQ menu — <Clock 


•Clock lIQ:bM:C LOC : EX T: SyNC pa g e 4-f i 4 l 

Use the numeric keypad to specify internal or external clock source. 

If you choose an external clock, scroll to •Sync. Apply the clock to contacts 42 (CLK_IN+) and 8 
(CLK_IN-) of the LVDS connector (Chapter 2). Press [ENTER] to start synchronizing the internal 
and external clocks. An "Alignment Complete' message is displayed when synchronization 
finishes. 


External IQ menu — <Self-Cai> 


•Self-Cal 


For optimum performance when in the IQ mode, run a self-calibration to make sure that the 
instrument meets its specification. When calibration is valid, the main screen (and a few others) 
shows ‘Optimized’. When calibration is invalid (for example, out of frequency range) ‘Optimized’ 
no longer appears; instead, a question mark appears in the IQ softbox; . 


Run a self -calibration to make sure that the instrument meets the requirement sjtecification. Touch 
the f soft box, and the instrament performs the IQ self-calibration operation chosen below. 


An Abort Cal soft box appears, allowing you to stop the self-calibration if you wish. 


■ Mode \cMbriQUS:WDE pag.6 4-T^ 

Use the numeric keypad to specify the external IQ self-calibration mode: 

0 Spot Freq Performs an IQ self-calibration at the current frequency. 

1 Freq Band A pop-up menu — •Freq Span — appears. Use the numeric keypad to 

define the frequency span (with resp«:t to the current carrier frequency) 
over which the IQ self-calibration is performed. 


3-88 












LOCAL UPtKAliUN 


nnuuuLAi iuin: cai iuuiuiial. 



■ Operation jgAL; iqus : ope^ "page 


Use the numeric keypad to specify how external IQ self-calibration starts when Spot Freq mode is 
selected: 

0 Manual Spot frequency IQ self-calibration starts when the f soft box is 

pressed. 

1 Auto IQ self-calibration starts automatically whenever the carrier frequency 

changes. 
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Press to see the analog modulation mode screen (Fig. 3-67). Use thivS to choose the type of 
analog modulation to apply to the RF carrier. This screen may differ slightly, depending on the 
options fitted to your instrument. 



Fig. 3-67 Analog modulation mode 


1 The screen shows the available configurations for the type of modulation selected on the 
soft tab at the bottom of the screen. The current modulation configuration is highlighted. 

2 Touch any soft tab or scroll along the soft tabs using to see the configurations of the 
various forms of modulation — AM, FM, Phase and Pulse. 

3 Touch the appropriate soft box (for example, [ Z j) to choose the modulation required 
or 

switch modulation off by touching the appropriate soft box (for example, [ ). 

For example, in Fig. 3-67 the current selection is for two internal AM signals together with an 
external FM signal and pulse. 

4 The three dots in the right-hand bottom comer of the screen show that you can press (J2 ^ 
see a relevant sub-menu that allows you to set up basic modulation parameters (for 
example, AM depth) directly. This is ejqilained on pages 3-93 to 3-101. 

5 Press again to view the modulation mode screen. 

6 Press S) to view the main screen, showing the current modulation mode. 
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Path set-up 

Before setting up the analog internal/extemal sources and modulation paths, you may find it 
helpful to look at Fig. 3-68. 

It shows the various parameters that may be set up, and the menus in which you can find them, for 
amplitude modulation. The FM and OM modulation diagrams would be very similar, and so are 
not repeated. 

While this diagram does not set out to portray accurately the instrument’s hardware, it does 
represent the effect of the menus on the instrument’s operation. 



ac 

Int/Ext Source sub^eriiJ: 


AM subrm^nM:; 
or 

Ext Source 
: submenu 


Modulation 

mode 


submenu;; 


HD 


OM1+#M2 


C5210 


Fig. 3-68 Path set-up 

Parameters that can be adjusted are shown as (for example) •Freq. 

Apart from selecting the signal path(s), all parameters can be adjusted from the AM, FM and OM 
sub-menus on pages 3-93 to 3-99. They can also be adjusted from the internal source sub-menus 
on pages 3-102 to 3-105. 
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AM1 set-up 

Use this menu to apply amplitude modulation (on path 1) to the internal source, or to configure the 
input of the external source. 

1 Configure the modulation mode for internal or external modulation (page 3-91). 

2 Press (§) to show the main screen, and touch the ^ soft box to select the function 
(Fig. 3-69). 

1^''- 4 000.000 000 
Leu -140.00 H 
! m 25.0 % 50.000 ^ f 

Fig. 3-69 AMI main screen 

Set AM depth or internal modulation frequency directly: 

1 Touch the relevant function label on the screen ( or j )). 

2 Enter die value using the numeric keypad. Terminate using the appropriate units key. 

AM1 sub-menu —<AM1> 



Fig. 3-70 AMlsub-menu 


From this menu you can: 

• Specify the modulation depth 

• Turn AMI modulation source on and off. 

•AMI Depth jijf page 4-5l] 

Use the numeric keypad or the CT) to specify the AMI modulation depth (%). 
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•AM1 State puTP mD;^~^p^'4-2d 

Use the numeric keypad to turn AMI modulation source on or off: 

0 Off 

1 On 

AWI1 sub-menu — <lnt Source> or <Ext Source> 

Either of these soft tabs may appear, depending on whether you have defined the source for AMI 
as internal or external on the modulation mode menu (page 3-91). 

<lnt Source> 

From this menu you can: 

• Specify the source’s frequency and waveshape. 

Follow the instructions for •Int Freq and *Int Shape on page 3-102. 

<Ext Source> 

From this menu you can: 

e Specify the coupling of the external source (E>C or AC) 

® Define the input impedance and sensitivity of the inputs. 

FoUow the instructions for •Coupling, •Impedance and "Sensitivity on page 3-105. 
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AM2 set-up 

Use this menu to apply amplitude modulation (on path 2) to the internal source. 

The AM2 path only becomes available when you select composite modulation (AMI + AM2). 

Set up the AM2 path exactly as the AMI path, but using the function label. 

AM2 sub-menu — <Aiyi2> 

From this menu you can: 

• Specify the modulation depth 

• Turn AM2 modulation source on and off. 

•AM2 Depth ^ page^Slj 

Use the numeric keypad or the (J) and (33 i^eys to specify the AM2 modulation depth (%). 

•AM2 State IOU TP:MOD:AM page4-2Q { 

Use the numeric keypad to turn AM2 modulation source on or off: 

0 Off 

1 On 

AM2 sub-menu — <lnt Source> 

From this menu you can: 

• Specify the source’s ftoquency and waveshape 

• Define the phase relationship of one path to another 

• Set the resolution of the rotary control when defining the phase relationship. 

Follow the instructions for "Int Freq, •Int Shape, •Phase Diffand •Sensitivity on page 3-104. 
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FM1 set-up 

Use this menu to apply frequency modulation (on path 1) to the internal source, or to configure the 
input of the external source. 

1 Configure the modulation mode for internal or external modulation (page 3-91). 

soft box to select the function 

(Fig. 3-71). 


Press 


to show the main screen, and touch the 


FM1 


, 900.000 000 £! 

-153.00 Hi 

im 10*00 

062^3 

Fig. 3-71 FMJ main screen 

Set FM deviation or interna! modulation frequency directly; 

1 Touch the relevant function label on the screen () or ). 

2 Enter the value using the numeric keypad. Terminate using the appropriate units key. 

FM1 sub-menu'~<FIV!1> 

Touch the soft box to select the function. Touch and press to view the FMl sub¬ 
menu (Fig. 3-72). 




mFmm 


ON 


FMl i<Ext Source) 


tJ 


FTIi |<Irit Source) 


or 


Fig. 3-72 FMlsub-menu 

From this menu you can; 

• Specify the deviation of the modulating frequency 

• Turn FMl moduktion source on and off. 

•FMl Devn 

Use the numeric keypad or the nil and (J) keys to specify the FMl deviation. 


\FM page 4-83 
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•FM1 State ^outp-. mod Ifm^ p^e4-ig 

Use the numeric keypad to turn FMl modulation source on or off: 

0 Off 

1 On 

FWII sub-menu — <lnt Source> or <Ext Source> 

Either of these soft tabs may appear, depending on whether you have defined the source for FMl 
as internal or external on the modulation mode menu (page 3-91). 

<lnt Source> 

From this menu you can: 

• Specify the source’s frequency and waveshape. 

Follow the instructions for "Int Freq and •Int Shape on page 3-102. 

<Ext Source> 

From this menu you can: 

• Specify the coupling of the external source (DC or AC) 

• Perform a DC null on the input signal 

• Define the input impedance and sensitivity of the inputs. 

Follow the instructions for •Coupling, •DCFMNull, •Impedance and •Sensitivity on page 3-105. 
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FM2 set-up 

Use this menu to apply frequency modulation (on path 2) to the internal source. 

The FM2 path only becomes available when you select composite modulation (FMl + FM2). 

Set up the FM2 path exactly as the FMl path, but using the function label. 

FM2 sub-menu — <FM2> 

From this menu you can: 

• Specify the deviation of the modulating frequency 

• Turn FM2 modulation source on and off. 

■ FM2 Devn W Wpage4-m 

Use the numeric keypad or the and keys to specify the FM2 deviation. 

■ FM2 State [ouTP.-i^QDjFM page'i^^ 

Use the numeric keypad to turn FM2 modulation source on or off: 

0 Off 

1 On 

FM2 sub-menu •— <lnt Source> 

From diis menu you can; 

• Specify the source’s frequency and waveshape 

• Define the phase relationship of one path to another 

• Set the resolution of the rotary control when defining the phase relationship. 

Follow the instructions for "Int Freq, "Int Shape, •Phase Diffand "Sensitivity on page 3-104. 
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OM1 set-up 

Use this menu to apply phase modulation (on path 1) to the internal source, or to configure the 
input of the external source. 

1 Configure the modulation mode for internal or external modulation (page 3-91). 

2 Press to show the main screen, and touch the pj soft box to select the function 
(Fig. 3-73). 

900.000 000 Tf 
i L- -153.00 ■ 

i 10.00 

Fig. 3-73 0M1 main screen 

Set deviation or internal modulation frequency directly: 

1 Touch the relevant function label on the screen (or )). 

2 Enter the value using the numeric keypad. Terminate using the appropriate units key. 

4>M1 sub-menu — 

Touch the soft box to select the ftmction. Touch and press 0^ to view the <X>M1 sub¬ 
menu (Fig. 3-74). 



Fig. 3-74 0M1 sub-menu 


From this menu you can: 

• Specify the deviation of the modulating frequency 

• Turn OMl modulation source on and off. 

■ 0M1 Devn \0M pa g e4-135j 

Use the numeric keypad or the [J) and (J] keys to specify the OMl deviation. 
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•0M1 State f6uTP:M0D:PM pa ge ^23i 

Use the numeric keypad to turn <1>M1 modulation source on or off: 

0 Off 

1 On 

own sub-menu — <lnt Source> or <Ext Source> 

Either of these soft tabs may appear, depending on whether you have defined the source for 5>M1 
as internal or external on the modulation mode menu (page 3-91). 

<lnt Source> 

From this menu you can: 

• Specify the source’s frequency and waveshape. 

Follow the instructions for "/nr Freq and "/wf Shape on page 3-102. 

<Ext Source> 

From this menu you can: 

• Define the input impedance and sensitivity of the inputs. 

Note: 0M coupling is always AC. 

Follow the instructions for •Impedance and •Sensitivity on page 3-105. 
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^M2 set-up 

Use this menu to apply phase modulation (on path 2) to the internal source. 

The <I)M2 path only becomes available when you select composite modulation (d)Ml + OM2). 
Set up the <hM2 path exactly as the <bMl path, but using the function label. 


OM2 sub-menu ■— <<I>M2> 

From this menu you can; 

• Specify the deviation of the modulating frequency 

• Turn <X>M2 modulation source on and off. 


•0M2Devn [jpm page 4 - 13 ^ 

Use the numeric keypad or the 

■ 0M2 State I outp :MODi pm p age 4 - 2 : 

Use the numeric keypad to turn <I)M2 modulation source on or off: 

0 Off 

1 On 

$M2 sub-menu — <lnt Source> 

From this menu you can: 

• Specify the source’s frequency and waveshape 

• Define the phase relationship of one path to another 

• Set the resolution of the rotary control when defining the phase relationship. 

Follow the instructions for •Int Freq, •Int Shape, •Phase Diffmd •Sensitivity on page 3-104. 


and rfj keys to sjwcify the <hM2 deviation. 
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Internal source set-up 

The internal source can modulate the carrier through up to three modulation paths (see Fig. 3-68). 
You can configure these either: 

• via the AM/FM/0M sub-menus on the main screen, or 

• directly from the Int sub-menu on the main screen. 

In this section, we set up the internal source directly. 

Modulation path 1 

Configure the modulation mode to select a first modulation path (for example, AMI) 
(page 3-91). 

Press to show the nmin screen. Touch the appropriate modulation soft box, followed 
by to select the function. Press 
(Fig;'3-75). 



Fig. 3-75 Internal source, modulation path 1 


The soft tab shows the modulation path that Int is associated with — in this example, AMI. It 
could also he FMI or 0MI. 

From this menu you can: 

• Specify the source’s frequency and waveshape 

•Int Freq 

Use the numeric keypad or the (J) and (5) keys to specify the frequency of the internal source. 



to view the internal source menu for path 1 


1 

2 
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Use the numeric keypad to specify the waveshape of the internal source: 

0 Sine 

1 Triangle 

2 Square 

3 Ramp 

Note: Triangle, square and ramp waveforms are specified to lower maximum frequencies than the sine 

wave’s 50 kHz. They can also be used at frequencies up to 50 kHz, but become progressively 
more distorted (due to filtering of harmonics) as the frequency limit is approached. 
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Modulation path 2 

Use this menu to set up the internal source for a second modulation path. Set it up the same way 
as for the first modulation path. 

The soft tab shows the modulation path that Int is associated with — in this example, AM2. It 
could also be FM2 or d)M2. 

From this menu you can: 

• Specify the source’s frequency and waveshape 

• Define the phase relationship of one path to another 

• Set the resolution of the rotary control when defining the phase relationship. 


•IntFreq ^ 2 :int:Fri:q page 4-5^ 

lFM2: INT: FREQ page 4-85! 
\PM2 :_INT:FREQ_ pa ge 4-1 37| 

Use the numeric keypad or the and keys to sj^cify the frequency of the internal source. 


• Int Shape 


IFM2:INT:SHAP page 

^■.. ^os4S. - ;gsgx ' aa t> »a : ii& - aitsiassw - gga» ? sa«^^ 

\PM2:INT:SHAP page 4-143 


Use the numeric keypad to specify the waveshape of the internal source: 
0 5me 

1 Triangle 

2 Square 

3 Ramp 


■ Phase Diff ^2 :int:Phas ^ge^^ 

^p^2:INT:'phas .page 4-93 

1^2 page 

Use the numeric keypad or the control knob to set the phase of modulation path 2 relative to 
modulation path 1. 


•Sensitivity 


AM2:INT:PHA3:Sms page 4-6^ 
PM27l^7pHA^:Fms~pageA‘U^ 


Use the numeric keypad to specify the sensitivity of the rotary control when setting up the 
Phase Difference: 

0 0.01° resolution (fine) 

1 0.1° resolution (medium) 

2 1.0° resolution (coarse) 
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External source set-up 

You can configure external sources either: 

• via the AM/FM/0M sub-menus on the main screen, or 

• directly from the Ext sub-menus on the main screen. 

In this section, we set up an external source directly. 

External source 

1 Configure the modulation mode for external modulation (page 3-91). 

2 Press (S to show the main screen. Touch the appropriate modulation soft box, followed 
by 1^;, to select the function. Press (2) to view the external source menu (Fig. 3-76). 


■ Iinpedance s 100 kn 

■ Sens-iiiMiia! 1 URMS 


FMl Source 


Fig. 3-76 External source 


The soft tab shows the modulation path that Ext is associated with — in this example, FMl. It 
could also be AMI or 0M1. 

From this menu you can: 

• Define the coupling of the external source (DC or AC). Note, however, that OM coupling is 
always AC. 

• Perform a DC null on the input signal (FM only) 

• Define the input impedance and sensitivity of the inputs. 


■ Coupling '^:~EXT:C0UP page4-52 


Use the numeric keypad to specify the coupling of the external source (not <E>M): 

0 AC 

I DC 

In most cases, the instrument achieves die effect of AC coupling by removing any DC offset on 
which the signal is superimposed. 


3-105 









LUUAL. Ur'CltlA! lUlM 


iviwuuun i CA i c.ni'inL. 


s 

• DCFM Null (FM only) 

This menu entry appears on the screen only when DC coupling is selected. 

The instrument prompts you to apply a ground reference to the external modulation input. Press 
ENTER to perform a DC nulling operation to reduce any small frequency offsets due to the DC 
coupling. 

"Impedance 


Use the numeric keypad to specify the impedance of the external source input: 

0 son 

1 100 kn 

"Sensitivity \^r^T:SE ^~page~4^ ^ 

Wm:EXT: sms page 4-81 
IpM:EX T :S ms page 4-131 

Use the numeric keypad to specify the sensitivity of the external source input: 

0 1 VRMS 1 V RMS at the input gives the chosen AM depth/FM deviation. 

1 1 VPK 1 V peak at the input gives the chosen AM depth/TM deviation. 


EXT: IMP page 4^ 
FM:EXT: IMP PmTT^ 


\PM:E XT:IMP page4 -13e 
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Note: This section applies only if you have pulse modulation (Option 006) fitted to your 

instrument, together with an electronic attenuator (Option 003). 

1 Press to see the analog modulation mode screen. 

2 Touch <Pulse>, and then the appropriate soft box to choose no pulse or external pulse. 

3 Press (S) to sltow th' 

Touch and press 


i main screen, and touch the 


Pulse 


soft box to select the function. 


to view the pulse modulation menu (Fig. 3-77). 



Fig. 3‘77 Pulse modulation 


■ Pulse State p age4-2a! 

Use die numeric keypad to turn the pulse modulation source on or off: 

0 Off 

1 On 
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Press to see the main sweep screen (Fig. 3-78), from which you can set up all aspects of the 
instrument’s sweep operation. 

• If you have not selected a sweep type (Sweep Type is None), this is the screen that first 
appears. 

• If you have already selected a sweep type, the sweep <Control> screen (page 3-113) is the first 
to appear. 






Fig. 3-78 Main sweep 


Sweep menu — <Coiifig> 

From this menu, you can: 

• Define the parameter (frequency, RF level, list, modulation rate (r)) that is to be swept 

• Define whether the sweep is to be continuous or single-shot 

• Define how the sweep is controlled. 


•Type \f^eq:MODE page4-3i 

\POW:MODE page 4-153 


Use the numeric keypad to specify the parameter that is to be swept: 

0 None sweep disabled 

1 Freq sweep the carrier frequency 

2 Lev sweep the RF level 

3 List sweep list table entries — see page 3-115 

and then (if you have set up a modulation) a selection from: 

4-6 Aml/2r sweep AMI or AM2 modulation rate 

Fml/2r sweep FMl or FM2 modulation rate 

Pml/2r sweep OMl or OM2 modulation rate 
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Use the numeric keypad to specify the sweep mode: 


0 Single Single sweep. The sweep steps from the start value to the stop value and 

halts, displaying the stop value. 


1 Continuous Continuous sweep. The sweep steps from the start value to the stop value, 
and then repeats. 


■ Trigger 

Use the numeric keypad to specify the external trigger mode 


0 Off External trigger is disabled. Control the triggering manually using the 

sweep control screen of Fig. 3-80. 


1 Start The trigger starts the sweep. At the end of the sweep the trigger latch 

resets, ready for the next input. During the sweep, trigger inputs are 
ignored. 


2 Start/Stop The first trigger starts the swe^p, the next trigger pauses it. A further 
trigger causes the sweep to resume from the point at which it paused. The 
trigger latch resets after each start/stop. 


3 Step Each trigger increments the sweep by the size of the frequency/level step. 

The trigger latch resets after each step. 

The trigger input has a pull-up resistor, so a switch closure is treated as a trigger event. 

Note: You can always control the sweep from the front panel, regardless of the trigger mode. 



•Slope 


sm: TRIG: SLOP~"pa8e 4-15^ 


This menu entry appears on the screen except when the selected trigger mode is Off. 

Use the numeric keypad to specify the edge of the trigger pulse on which the sweep starts; 

0 Positive Trigger sweep on positive-going edge of trigger pulse. 

1 Negative Trigger sweep on negative-going edge of trigger pulse. 
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Sweep menu — <Params> 


From this menu, you can: 

• Define the start and stop frequencies/levels of the sweep 

• Define whether the sweep is to be linear or logarithmic (logarithmic only for RF sweep) 

• Define the size of step 

• Define the step duration. 

From the sweep menu of Fig. 3-78, touch <Params> or press to display the parameter 
selection screen (Fig. 3-79). 




Fig. 3-79 Sweep parameter selection 


•Start Freq (Lev) 


WrEQ: SWE : STaW page 4'39; 
\POW:Sm:STAE page4-155| 


Use the numeric keypad to specify the starting value for the sweep. 


•Stop Freq (Lev) 


Use the numeric keypad to specify the end value for the sweep. 


•Spacing 

Use the numeric keypad to specify linear or logarithmic spacing of the step points. 

Note: RF level sweep spacing is always logarithmic, with the step size specified in dB. For logarithmic 

frequency spacing, the value is expressed as a percentage and data entry is terminated with the 

Ahi A f 

(r.v) key. 


\FREQ: SWE-.STOP page 4-4^ 
\POW: SWE-.STOP page 4-156 


F REQ: SWE: SPAC page 4-3Bi 
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• Step Size ii^orsmT^KP pa ge4-39i 

lPO W:SWE rSTEP page4-l55j 

Use the numeric keypad to specify the sweep step size. 

For linear step spacing, terminate with the appropriate units key. For logarithmic spacing, the 
value is presented as a percentage. 


• Step Time 


Use the numeric keypad to specify the duration of the step. 


\FREQ : SWE: DWEL page 4-37 
‘\ P0W: SWE: DWEI pa9^ 154 
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Sweep menu — <Control> 


From this menu, you can start, stop and pause the sweep operation by touching ‘soft boxes’ on the 
screen. You can also alter the current ffequency/level value. 

From the sweep menu of Fig. 3-78, touch <Control> or press to display the sweep control 
screen (Fig. 3-80). 

Status messages show the current progress of the sweep: for example, ***Wa/rmg/<?r Trigger***, 
***Sweep Completed***. 


Swe©p.^Fre=i 


. 3 000.000 000 MHz 

Uaiiins for Trisser *** 


► II 


<Confi9><Params> Control 


Fig. 3-80 Sweep control 


■ Current Freq (Lev) 


This is highlighted whilst the sweep is inactive. Use the numeric keypad, control knob or the 
and keys to change the current frequency (level). 




The soft boxes are always available for touch operation. However, to operate the sweep from the 
numeric keypad you need to press the (IT) navigation key, which displays the numbers in the 
comers of the soft boxes. 


I ► 

Touch the Play soft box to start a sweep. If the sweep is set to Continuous {Sweep Mode, 
page 3-110) the sweep continues indefinitely. 
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■ i 3 kSQiS.QQid 00^ MHz 



II 

\SWE: MU S ’pa g eiA- tSS l 

Touch the Pause soft box to stop the sweep. Current Freq (Lev) is highlig hted, displ aying the 
frequency/level step currently reached by ±e sweep. You can now use the and soft 
boxes to step the current frequency/ievel value backwards and forwards. 


Touch i ► to continue the sweep. 



\ SWE:m:im:SWE:M^.. page 4-5 5 1 


Whilst the sweep is paused, touch this soft box to decrease the current sweep frequency/ievel one 
step at a time. Step size is specified in the sweep parameter menu (page 3-112). 


Whilst the sweep is paused, touch this soft box to increase the current sweep ffequency/level one 
step at a time. Step size is specific! in the sweep parameter menu (page 3-112). 



page 4-;^ 

Stop the sweep at any time by touching this soft box. The sweep halts and the frequency/level 
resets to its start value. 


Summary of sweep operation and status messages 


START 

Starts the sweep. The status line changes from ***WArnNG FOR 
TRIGGER*** to ***SWEEPING***. 

PAUSE 

Stops the sweep at the current frequency/level step. The status message changes 
from ***SWEEPING*** to ***SWEEP PAUSED***. You can change the 
frequency/ievel value reached. 

CONTINUE 

Continues the sweep. In continuous sweep mode, the sweep automatically 
repeats from the start frequency/level. At the end of a single sweep, the stop 
vdue is displayed and the status message changes from ***SWEEPING*** to 
***SWEEP COMPLETED***. 

RESET 

Discontinues the sweep and resets it to the start frequency/ievel. This selection is 
ignored when ***WArnNG FOR TRIGGER***. 
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List mode sweep 

Note: This section applies only if you have list mode (Option 010) and an electronic attenuator 

(Option 003) fitted to your instrument. 

Introduction 


See page 3-109 for other vSweep types. 

Use list mode sweeping to sequentially set carrier level and frequency at a rate faster than is 
possible using frequency or level sweeps. In list mode, you pre-defme up to 500 carrier 
frequencies and their associated levels in a table containing indexed entries of frequency and 
power. The instrament calculates the hardware settings needed to generate these values, and stores 
the settings. The settings can then be used to set the instrument’s carrier frequency and level 
sequentially at a much increased speed compared to frequency or level sweeps. 

The instrument also stores modulations and other settings that are current at the time that you 
calculate the list. When playing list entries, the instrument configures itself to reproduce the stored 
settings. 

• Set up list mode sweeping on the main sweep screen (Fig. 3-81). 






Fig. 3-81 Main sweep (list mode) 


Phase noise optimization 

Ensure that you set phase noise optimization to ‘<10 kHz’ to ensure fast switching for list mode 
sweeping — seepage 3-22. 


List sweep menu — <Config> 

From this menu, you can: 

• Define the parameter that is to be swept — in this case, list mode 

• Define whether the sweep is to be continuous or single-shot 

• Define how the sweep is controlled. 

■ Type 

Using the numeric keypad, enter 3 to specify list mode. 
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•Mode IsourTl i st'-o per paje4-4 4 i 


Use the numeric keypad to specify the sweep mode: 


0 Single Single sweep. The sweep steps hrom the start address to the stop address 

and halts, displaying the stop address. 


1 Continuous Continuous sweep. The sweep steps from the start address to the stop 
address, and then repeats. 


■ Trigger \sour: list .-trig page4^| 

Use the numeric keypad to specify the external trigger mode: 


0 Off External trigger is disabled. Control the triggering manually using the 

sweep control screen of Fig. 3-83. 


1 Start The trigger starts the sweep. At the end of the sweep the trigger latch 

resets, ready for the next input. During the sweep, trigger inputs are 
ignored. 


2 Start/Stop The first trigger starts the sweep, the next trigger pauses it. A fiirther 
trigger causes the sweep to resume from the address at which it paused. 
The trigger latch resets after each stait/stop. 


3 Step Each trigger increments the sweep by one address. The trigger latch resets 

after each step. 

The trigger input has a pull-up resistor, so a switch closure is treated as a trigger event. 

Note: You can always control the sweep from the front panel, regardless of the trigger mode. 
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List sweep menu — <Params> 

From this menu, you can: 

• Define the start and stop list addresses of the sweep 

• Define the dwell time (time spent at each entry in the list) 

• Calculate and store the hardware set-up parameters for each list entry. 

From the sweep menu of Fig. 3-81, touch <Params> or press to display the parameter 
selection screen (Fig. 3-82). 



Fig. 3-82 Sweep parameter selection (list mode) 


•Start Addr \SOUR7LIST:STAJi page 4-45| 

Use the numeric keypad to specify the start ^dress for the list sweep. 

•StopAddr ^(souRfUsTTsTOP^^e 4-4g 

Use the numeric keypad to specify the stop address for the list sweep. 

•Dwell Time \sdUR:LIST:DmL page 4-4^ 

Use the numeric keypad to specify the dwell time; the time for which the output remains at each 
frequency/level in the list before moving on to the next address. 

•Calculate __ 

; LIST: CALC 'pa^ 4-42i 

Press ENTER to start the instrument calculating and storing the hardware settings for each list 
^dress. The instrument informs you when this is finished. 

This list will now be used for list mode sweeps until another list is calculated. Any subsequent 
changes to list entries are not recognized until the list is re-calculated. 
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List sweep menu — <Control> 

From this menu, you can start, stop and pause the sweep operation by touching ‘soft boxes’ on the 
screen. You can also alter the current address, when the sweep is paused. 

From the sweep menu of Fig. 3-81, touch <Control> or press to display the list sweep control 
screen (Fig. 3-83). 

Status messages show the current progress of the sweep: for example, ***Wai/ing/nr Trigger***, 
***Sweep Completed^**. 'List settings are not valid' means either that no entries have been made 
yet (<Edit> tab) or that the entries have not been calculated (<Faram.?> tab). 


- Sueep/List —| 

■Current flddr! 23 : 


[ Uaitina for Trigger 



° I ► 

f II 

f ■ 




<Confi3><Params>iControl I<Table><Edit> 


Fig. 3-83 Sweep control (list mode) 


• Current Addr 

This is highlighted whilst the sweep is inactive. Use the numeric keypad, control knob or the 
and (23 to change the current address. 



The soft boxes are always available for touch operation. However, to operate the sweep from the 
numeric keypad you need to press the [T] navigation key, which displays the numbers in the 
comers of the soft boxes. 


i ► 

ISOURVLISTs miT, b.age7-43| 

Touch the Play soft box to start a sweep. If the sweep is set to Continuous (Mode, page 3-116), the 
sweep continues indefinitely. 
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[sou r : LIST: PmS^ pagjjljr^ 


Touch the Pause soft box to stop t he swe ep. Curre nt Address displays the list address reached by 
the sweep. You can now use the and f►►| soft boxes to step the address backwards and 
forwards. 


Touch I ► to continue the sweep. 




Whilst the sweep is paused, touch this soft box to decrease the current list address one step at a 
time. 




Whilst the sweep is paused, touch this soft box to increase the current list address one step at a 
time. 



jsOt^^LIsrrABOR page 4>4g 


Stop the sweep at any time by touching this soft box. The sw^p halts and returns to the start 
address. 


Summary of sweep operation and status messages 


START 

Starts the sweep. The status line changes from ***WAITING FOR 
TRIGGER*** to ***SWEEPING***. 

PAUSE 

Stops the sweep at the current frequency/ievel step. The status message changes 
from ***SWEEPING*** to ***SWEEP PAUSED***. You can change the list 
address reached. 

CONTINUE 

Continues the sweep. In continuous sweep mode, the sweep automatically 
repeats from the start address. At the end of a single sweep, the stop address is 
displayed and the status message changes from ***SWEEPING*** to 
***SWEEP COMPLETED***. 

RESET 

Discontinues the sweep and resets it to the start address. This selection is ignored 
when ***WAITING FOR TRIGGER***. 
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List sweep menu — <Tabfe> 

You can scroll through the list of frequency offset values by using the (T~] and keys. 
Touch <Table> or press to display the table screen (Fig. 3-84). 


1 000.000 000 tIHz 
100.000 eee hhz 
890.000 000 nHz 
95.000 000 MHz 
1 980.500 000 MHz 


Sueep/List. 


<Config><Param5><Control>|Tablei<Edit> 



Fig. 3-84 List mode — table of entries 


3-120 












LUUALUKtKAtIUN 


L.idi avvccr 


F«t am- Contt 1> T tip lEcJjt I 


List mode — <Edlt> 


From this menu, you can change or delete the frequency and power entries shown in the table. 
Touch <Edit> or press to display the list editing screen (Fig. 3-54). 


I- Sweep/List —i 

rKRsrmm 25 — 

•F^re™ ! 1 000,000 000 MHz 
•Leoel s -U@,00 dBm 
■ Insert 

■Delete _ 

< Con f i s X Perams >< Contro 1 >< Tab 1 © > | Ed i t i 


Fig. 3-85 List mode — edit list table 


•Addr# 

Use the numeric keypad or (Jj and (J) keys to enter the correct address. As the value changes, 
the associated frequency and power level values change too. If there is no entry at that address, 
dashes are displayed. 


■ Freq \sOUk:LIST :V AL pag e4 - 4 7 | 

Use the numeric keypad to change the frequency value. 

•Level IsOUR:LI^: VAL 'page~4-4^ 

Use the numeric keypad to change the power level value. 

•Insert Iso u bTl'is^ins page^ 



Press ENTER to insert an additional frequency and power level at the currently-indicated address. 
Following entries all shift down one address. 


•Delete page443i 

Press ENTER to delete the list entry at the currently-indicated address. Following entries all shift 
up one address. 


i 
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Save — saving configurations to memory 


IsyS^/'SBTT’;F^L;5A^_page 4 -170 

Press to see a complete summary of the current configuration of the instrument (for example. 
Fig. 3-86). You can save this configuration to memory. All the stores are non-volatile. 


2 000.000 

000 

MHz 

-140 

1.00 dBrn 

RF 

MOB i 



bxt 



Uhh 

OFF g 

PiMi 72.5 

‘4 

OH 

lot 

50.0000 

kHz 


flM2 21.1 

y. 

itPh 

int 

400.0 

Hz 


FMl 5.000 

kHz 

iihl- 

Ext 

flC <i00kfi) 


Pulse Ext 


ON 


ssniJA 

Sll' 




Fig. 3-86 Save 

Enter the number of the memory store (0-99) to which you want to save the current instrument 
configuration and press ENTER to terminate. 
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Recall — retrieving stored settings from memory 


Press to see a complete summary of the current configuration of the instrument (Fig. 3-86). 
From here, you can recall any previously stored instrument configuration, including factory pre-set 
defaults. 


2 000.000 

000 

MHz 

-140.00 dBm 

RF 

MOD 1 



Ext 



OFF 

OFF 1 

1 mi 72.5 

y. 

ON 

Int 

50.0000 

kHz 

1 

flri 2 2 i.i 

y. 

OFF 

Int 

400.0 

Hz 


S FMl 5.000 

kHz 

OFF 

Ext 

nc <i 00 kn> 


S Pulse Ext 


ON 


m 

HI M 

ili: 

■ 


eesd*: 


Fig. 3-87 Recall 

Enter the number of the memory store (0-99), and press ENTER, to recall the chosen instrument 
configuration. 

You can also use the control knob or and to step through the ntemory stores. 


Factory default settings 

Factory defaults settings are recalled differently to configurations that you have set yourself — see 
Table 3-2 on page 3-156. 
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Depending on the particular conditions, the reverse power protection circuit (RPP) may trip to 
protect the instrument when: 

• External power is applied to the RF OUTPUT socket or 

• No terminating load is attached to the RF OUTPUT socket and a high-level output is requested 
from the instrument. 

Note that RPP is not available on the 3416 (6 GHz) instrument or when Option 001 is fitted. 

The screen shown in Fig. 3-88 is displayed. 



- ■aaH 

l®RPP 

|Res©t 

1. Remove the e-i^nal source or 
terminate the RF Output. 

2. Press "RPP Reset" or the 
numeric kea 0. 

1 



Fig. 3-88 RPP alert 


Resetting the RPP 

page 4r2^ 

Remove the RF power source connected to the RF OUTPUT socket and touch the soft box as 
requested. The display returns to the menu in use at the time that the RPP tripped. 

The attenuator and instrument RPP trip counts are incremented and stored. The current value for 
the total number of operating hours is also stored. 

Tip: If the instrument trips because of a reverse power flow from the UUT, disconnect the UUT. 

Before resetting the RPP, make sure that you reduce the RF output; otherwise the instrument 
could trip again immediately the RPP is reset (high power, no termination). 
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Press (g to see a screen (Fig. 3-89) that allows you to view the last 20 errors that have occurred, 
and clear the error list if necessary. 

See page 3-157 for the listing of error messages. 


The first of two 
errors v 



Last-displayed 

error 



Fig. 3-89 Error status 


Touch <State> to view state errors, which are generated because of an incorrect operating 
condition within the instrument. They are given numbers >500. The latest error to be displayed is 
shown by a solid box (■). 

1 Numbers at the top right of the screen show the current error displayed, and the total 
number of errors logged. 

2 Move up and down die list using the (T] and (T) navigation keys. 
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<Event> 

Touch <Event> to view event errors, which are generally caused when an entered parameter is 
outside its valid range, or when an invalid operation is requested. Event errors can often be cleared 
by selecting the correct function or by re-entering the parameter correctly. The last error to be 
displayed is shown by a solid box (■). 

Move up and down the list using the (_♦[) and [T] navigation keys. 

Touch <Clear> to display a screen that allows you to clear all displayed event errors (state errors 
are not cleared) (Fig. 3-90). 



Fig. 3-90 Clear event errors 


Touch the Event^lrrorsj soft box, or key 0. 





Fig. 3-91 Confirming clear event errors 


• Cancel the request by pressing (^). 

• Confirm by pressing ENTER — the event error list is cleared. 
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On receiving a valid command, the instrument switches automatically to remote operation. The 
display presents a complete summary of the current configuration of the instmment (for example, 
as in Fig. 3-92). 


2 608.000 060 


RMl 72.5 ON 

Rri2 21.1 y. OFF 

FMl 5.000 kHz OFF 

Pulse Ext OH 


•140.00 dBm 


RF 

OFF 


Int 50.0000 kHz 
Int 400.0 Hz 
Ext flC a00kfi> 

■aaBMiai 


Fig. 3-92 Remote operation 


Press 


LOCAL 


to return the instrument to local operation. 


Note: 


dBm RF t«IB 
OFF (FF 



If the controller has asserted Local Lockout (LIX>), the ^ key is disabled, 
then only be returned to local operation by the controller. 


The instrument can 
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UTILITIES 


Press (uT^ to see the main utilities screen (Fig. 3-93), from which you can set up all aspects of the 
instrument’s configuration that are not directly concerned with making measurements'. 


Uti1ities 


■ Uxspiaa/KyE 
■Biasnostics 
■Security 
■Calibration 




lsRS-232 Confia. 
2s Ethernet Confis. 
3!Refi Oscillator 
4!RF Leoei Units 
SsPouer—On Status 


U 7\\7 


Fig. 3-93 Main utilities 


What you can do from this screen: 


•System 

•Display/keyboard 

•Diagnostics 

•Security 

•Calibration 


remote/RS-232 configuration; SCPI/2023 language selection; 
GPIB address; Ediemet configuration; reference oscillator; RF 
level units; power-on status (page 3-132). 

LCD adjustment; self-tests; screen blanking (page 3-144). 

instrument status, operating time and build configuration; 
attenuator type; latch access (page 3-147). 

locking/unlocking the instrument; clearing memory; locking the 
keyboard; choosing the reference oscillator (page 3-152). 

last adjustment dates and last complete check date for 
synthesizer/reference oscillator; modulation and RF level 
(page 3-155). 



Storing settings 

Unless indicated otherwise, each time that you change a utility setting it is stored in non-volatile 
memory. 


‘ TWs screen appears after power-on or an instrument preset (for example, *RST). But if you bave already set up any utility parameter since 
power-on or preset, the last function selected appears. 
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Get to the system utilities by scrolling on the Utilities main screen (Fig. 3-93). 
Select a system utility using the numeric keypad: 

0 Remote Config. (this page) 

1 RS~232 Config. (page 3-134) 

2 IAN Config. (page 3-136) 

3 Ref. Oscillator (page 3-138) 

4 RF Level Units (page 3-141) 

5 Power-On Status (page 3-142). 



Press 0 on the numeric keypad to see the remote configuration screen (Fig. 3-94). 
Prom this screen you can: 

® Select the type of interface: GPIB, RS-232 or LAN 

• Select the programming language; SCPI or 2023 

• Select the instrument’s GPIB address. 

Remote config. menu — <interface> 



Fig. 3-94 Remote corfiguration — interface 


Toitoh the appropriate soft box or press the equivalent numeric key to change the type of interface. 
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Remote config. menu — <Language> 


\SYST ; EaWG "^ge 4-1 ^ 


Touch <Language> or press to display the language configuration screen (Fig. 3-95). 


Remote Confis. — 
f2023 1 


I < Interface>i Language 1 <GPIB Hcldr> ^ 

.. 'i 

Fig. 3-95 Remote configuration — language 


^ SDPI 


Touch the appropriate soft box or equivalent numeric key to select which command set is used: 

• SCPIcommands conform where possible to the SCPI standard 

• 2023 supports the 2023 Series command set, including 2023 Series status reporting and error 
message handling. 

Remote config. menu — <GPIB Acicir> i^'sTrcomTGPiTi^R'^^ 

Touch <GPIB Addr> or press to display the GPIB address screen (Fig. 3-96). 


Remote Confis. ~ 

flllooedi Ran^e 
0-30 


<Int©rface><Lan3ua3e>tGPIE flddr 




Fig. 3-96 Remote configuration — GPIB address 
Set the new GPIB address using the numeric keypad. 
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■System: RS-232 Config. 

From this screen, you can set up RS-232 communication parameters. The RS-232 port is used for 
downloading upgrades to the instrument’s firmware. 

Press 1 on the numeric keypad to see the RS-232 configuration screen (Fig. 3-97). 



Fig. 3-97 RS-232 configuration 


•Baud Rate {SYST:COMK:SER:BAUb p^e 4-165 

Use the numeric keypad to specify the baud rate, in the range 300 to 1152(K) bit/s. 

0 300 bit/s 5 9600 bit/s 

1 600 bit/s 6 19200 bit/s 

2 1200 bit/s 1 38400 bit/s 

3 2400 bit/s 8 57600 bit/s 

4 4800 bit/s 9 115200 bit/s 

■ Stop Bits IsYir com : ser : sixF page 4-16^ 

Use the numeric keypad to specify the number of stop bits: 

0 1 bit 

1 2 bits 

•Handshake 1-16^ 

Use the numeric keypad to set hardware or software handshaking: 

0 OFF 

1 H/W 

2 S/W 

3 BOTH 
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•Parity \^ysT-co m)s ER :PA R ^^6 4-i6g 

Use the numeric keypad to specify the parity: 

0 None 

1 Even 

2 Odd 

• Preset 

Press ENTER to restore the RS-232 settings to the default values of IEEE 1174. 
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■System: LAN Config. 

From this screen, you can set up LAN (Local Area Network) communication parameters. The 
LAN port can be used for remote control using VXI-11 Instrument protocol and for downloading 
upgrades to the instrument’s firmware. 

A Telnet interface is available for investigation and debugging. 

Press 2 on the numeric keypad to see the LAN configuration screen (Fig. 3-98). 



- 







Host Name s 

IFR_34i3 .341300/001 


IPfiddress : 

192.192.192.101 



255.255.255.0 





■Mask : 

- _ 1 





Fig. 3-98 LAN configuration 


Host Name IsYSTiCom: et h.-hnam page 4-tel} 

You can set the Host Name that appears in DHCP server logs using the remote command. 

•IP Address 

When DHCP is on, this field shows the IP address received from the DHCP host. 

An address of O.O.O.O means that there has been no reply from the DHCP host. 

•Net Mask 

When DHCP is on, this field shows the net mask address received from the DHCP host. 

An address of O.O.O.O means that there has b^n no reply from the DHCP host. 


» DHCP lsys¥ic 6 m:ET 13 :AUTO page 4-1^ 

Enables or disables Dynamic Host Configuration Protocol (DHCP), which assigns a TCP/IP client 
address to the instrument automatically. 

Use the numeric keypad to turn DHCP on or off: 

0 Off 

1 On 


•Addr ^ST: COm:ETH:ADDR page 4-T61 

Use the numeric keypad to enter the IP address when DHCP is off. 
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■ Mask (sYST^COm: ETH-.^D R page4-163 

Use the numeric keypad to enter the net mask address when DHCP is off. 
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■System: Ref. Oscillator 

From this screen, you can select a 10 MHz output to provide a standard for associated equipment. 
You can also define a standard (external or internal) for use by the instrument. When an external 
standard is selected, the internal OCXO locks to it, and you can choose between direct and 
indirect: 

• Direct: the internal standard for the instrument’s RF section is provided directly from the 
external standard 

• Indirect: the internal standard is provided from the OCXO, locked to the external standard. 

If the instrument is unlocked (refer to page 3-152), you can manually adjust the reference 
oscillator’s tuning value and save this to a non-volatUe store. 

Press 2 on the numeric keypad. If the instrument is locked, you see the internal reference oscillator 
screen shown in Fig. 3-99. If the instrument is unlocked, an additional soft tab (<Adjusr>) is 
visible. 


Ref. Oscillator menu — <int Ref> 


\r 0SC: S 0 UR pag e 4-2 ^ 


'10 MHz 
No 0/P 


Ref. Oscillator 
1 ' 


10 MHz 
Out 


Int Ref <Ext Ref> 


Fig. 3-99 Internal reference oscillator 


Touch the appropriate soft box or equivalent numeric key to switch the 10 MHz internal reference 
output on or off. The signal is output at the FREQ STD IN/OUT socket. 

If an external reference is selected, neither soft box is highlighted. 


Ref. Oscillator menu — <Ext Ref> 

Touch <Ext Ref> or press to display the external reference selection screen (Fig. 3-100). 





Ref. Oscillator 

1 

D 1 ® 10 MHz 

1 Direct 

1 1 MHz 

1 Indirect 

1^10 MHz 
lindirect 








CInt Ref>|EK 

t RefI 


+-I 


Fig. 3-100 External reference oscillator (instrument locked) 
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Touch the appropriate soft box or equivalent numeric key to select an external source type. 

Connect the signal to the FREQ STD IN/OUT socket. 

Tip: You should select Direct if the external standard has significantly lower phase noise than that 

fitted in the instrument. 

Select Indirect if you merely want a more accurate frequency standard. 

Adjusting the tuning offset 

If the instrument is unlocked*, the additional <Adjust> soft tab appears (Fig. 3-101). 



Fig. 3-101 External reference oscillator (instrument unlocked) 


Touch <Adjusf> or press to display the tuning offset screen (Fig. 3-102). 


* Hie tuning offset value is protected to the ‘user password’ level and the instrument needs to be unlocked before the 
tuning offsd: can be changed — see page 3-152. 



Fig. 3-102 Reference oscillator tuning offset 


•Tuning Offset 


ROSCtlNf:^ 



The current tuning offset is displayed. This represents the deviation from the reference timing 
value established during calibration. 

Change it using the numeric keypad, control knob or (J) and (J) keys. 
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•Save Setting 


\ RO S CriN T: ABj :SAV'pa^^^^ 

Press ENTER to save the current tuning offset for use at the next power-on. 

This new value does not overwrite the tuning value set during calibration. 
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■System: RF Level Units 

From this screen, you can: 

• Define the type of dB units for RF level 

• Define whether output voltage is shown as EMF or PD. 

Press 3 on the numeric keypad to see the RF level dB units screen (Fig. 3-103). 

Ref. Level Units menu — <d8 rel> 



Fig. 3-103 RF level dB units 


Touch the appropriate soft box or equivalent numeric key to select dB units. 



Fig. 3-104 RF level EMF/PD 


Touch the appropriate soft box or equivalent numeric key to select output voltage source type. 

• EMF: voltage generated into an open circuit 

• PD: voltage generated across a 50 Q load. 
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■System: Power-On Status 

From this screen, you can: 

• Define whether the instrument starts up from the factory default or a memory setting 

• Define which memory location is used 

• Force the instrument to adopt its preset hardware configuration (currently the same as factory 
default). 

Press 4 on the numeric keypad to see the power-on status screen (Fig. 3-105). 

Power-On Status menu — <iyiode> 



Fig. 3-105 Power-on mode 


Touch the appropriate soft box or equivalent numeric key to define whether the instrument: 

• Starte up with the factory default settings (page 3-156) 

• Starts up from the memory location defined by <Memory #> telow. 

Power-On Status menu — <Memory #> 

Touch <Memory #> or press to display the memory recall screen (Fig. 3-106). 



Fig. 3-106 Power-on memory recall 


Enter the required memory location using the numeric keypad and press ENTER to terminate. 
This location is used to set up the instrument at power-on if Memory Recall is selected above. 
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Power-On Status menu — <Preset> 

This operation forces the instrument immediately to its factory default configuration, without 
altering its usual power-on configuration. 

Touch <Preset> or press to display the preset power-on screen (Fig. 3-107). 


Power-On Status 


I Preset 
Instrument 


<Mode><Memory #>I Preset I 


Fig. 3-107 Power-on preset 


Touch the tllfumlnti soft box or key 0 to request an instrument preset (Fig. 3-108). 


Preset 

Instrument 


- Powei—On Status 
Confirm! CENTER] 
Cancel s C-] 


< Mode >< Mernor y # > Preset I 


Fig. 3-108 Confirming power-on preset 


• Cancel the request by pressing 

• Confirm by pressing ENTER — the instrument changes immediately to its factory default 
configuration (page 3-156). 

Note that at the next power-on, the mode in which the instrument starts up is still determined by 
the Mode setting on page 3-142. 
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Get to the display and keyboard utilities by scrolling on the Utilities main screen (Fig. 3-93). 
Select a display/keyboard utility using the numeric keypad: 

0 LCD Adjust (this page) 

1 Touch Panel (page 3-145) 

2 Blanking (page 3-145) 

With these utilities, you can: 

• Set the LCD’s contrast 

• Size and calibrate the touch screen 

• Set up display blanking. 


Press 0 on the numeric keypad to see the LCD contrast adjustment screen (Fig. 3-109). 


LCD Adjust 


07 


iSaoe Setting 



Fig. 3-109 LCD adjustment 


'Contrast 


The current contrast setting is displayed. Change it using the numeric keypad, control knob or 
and 3] keys. 


*Save Setting 


DISP.'CONTpaoe 4-180 


Press ENTER to save the current contrast setting for use at the next power-on. 
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■Display/Kybd: Touch Panel 

Press 1 on the numeric keypad to see the first touch calibration screens (Fig. 3-110). 


- Touch Panel 


a i start 
Screen Cal 




Fig. 3-110 Screen calibration, first screen 


This utility recalibrates and checks the usable area of the touch screen. Follow the instructions that 
appear: you are asked to establish the limits of the touch area and then check the result by 
observing diat the instrument accurately locates a random contact point. If this fails, you are given 
the opportunity to try again. 

You may need to touch the screen for a little longer than usual before the instrument responds. 


■Display: Blanking 


blSP:Am page4-t8i 

From this screen, you can instruct the instrument to display only asterisks (*) instead of digite (for 
radons of security or sensitivity) in any of the following fields: 

• Frequency 

• RF level 

• Modulation. 

Press 2 on the numeric keypad to see the blanking screen (Fig. 3-111). 

Blanking menu — <Freq> 


Blankiris 


□ 


Fbe«?uenca 
Blanking OFF 


1 Fr©«^u©nc3 
Blanking ON 


Fre-=i|< Lev ><Hodn> 


Fig. 3-111 Blanking menu (frequency) 
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Touch the appropriate soft box. Select frequency blanking ON and the nmin screen (press [|f°] ) 
looks like Fig. 3-112. 


Fre, M MKK KHM EKt 

-140.00 H 
m 25.0 Z 50.000 'J? 


Fig. 3-112 Main screen with frequency field blanked 


Blanking menu —■ <Lev> and <Modn> 

Blank the level and modulation fields in the same way as for frequency. All modulation 
parameters appearing on the display are replaced by asterisks. 
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Get to the diagnostic utilities by scrolling on the Utilities main screen (Fig. 3-93). 
Select a diagnostic utility using the numeric keypad: 


Inst. Status 
Operating Time 
Build Config. 
Latch Access 
Attenuator 


(this page) 
(page 3-149) 
(page 3-150) 
(page 3“150) 
(page 3-150) 


■Diagnostics: Inst. Status 

Press 0 on the numeric keyp^ to see the instrument status screen (Fig. 3-113). 
From this scr^n, you can: 

• View software and hardware status 

• View which options are fitted 

• View applicable patents. 


Inst Status menu — <S/W> 


Inst. Status 



S/U i< H/U ><Options><Patents> 4-1 ; 

SMOT 


Fig. 3-113 Software status 

You can view details of the instrument’s software status: 
version number 
vemion date 
version part number. 
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Inst Status menu — <H/W> 

Touch <H/W> or press to display the hardware status screen (Fig. 3-114). 


: [- Insi. Status 

I Mod®! # ! 3412 

i Serial #: 341201^091 

< "sy'u" >1 !<Optic'ns><Patents> 

Fig. 3-114 Hardware status 

You can view details of the instrument’s hardware status: 
model number 
serial number. 


Inst Status menu — <Options> 

Touch <Options> or press 0^ to display the options screen (Fig. 3-115). 


Inst. Status i 

003 Electronic Attenuator 


005 Dual-Channel fliRE 



006 Pulse Modulation 



007 Rear Panel Connectors 


S/U X H/U >iOptionsI<Patents> 



Fig. 3-115 Options 

This shows which options (if any) are fitted to the instrument. If further options are fitted, a 
soft box is displayed. Touch this, or press (^, to view these options. 

Go back by touching the soft box or press ft") . 
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Inst Status menu — <Patents> 

ToMch. <Patents> or press to display the patents screen (Fig. 3-116). 
You can view patents applicable to the instrument 


Inst. Status 



Other Patents pendins. Please refer 
to the Operatine Manual for details. 


< S/U X ><Options> Patents I 


Fig. 3-116 Patents 


■GB 

■US 

■EP 


View BritishAJS/Euro^an patents. 




■Diagnostics: Operating Time 


\DIAG: INF: ETIM? page 4-186! 



Press 1 on the numeric keypad to see the instrument operating time screen (Fig. 3-113). 
This screen shows the elapsed operating time since this value was last reset'. 


- Operating Time 

Elapsed Times 
123456.2S hours 


Fig. 3-117 Elapsed operating time 


' Refer to the Maintenance Manual for information on how to reset the elapsed time counter. 
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■Diagnostics: Build Config. 


From this screen, you can view the part number, serial number and build status for major sub- 
assemblies within the instrument. 

Press 2 on the numeric keypad to see the build configuration screen (Fig. 3-118). 


loarc 
■Drioer Board 
■fltten Module 
■RRB Module 




Build Confie. —i 


Part # ! 044830/’368 
Serial #8 123456/789 
Status. 8 80012 


Fig. 3-118 Build configuration 


■Diagnostics: Latch Access 

From this screen, you can view and change the data that ha^ been sent to latches within the 
instrun^nt. This is a useM diagnostic aid during fault identification. It is protected by the user 
password. 

For further information, refer to the Maintenance Manual. 


■Diagnostics: Attenuator (not available if Option 001 is fitted) 

From this screen, you can: 

• View the type, part number and serial number of the attenuator 

• View the number of times the RPP h^ tripped. 

• View the attenuator pad values and switch the pads in or out. 

Press 4 on the numeric keypad to see the attenuator status screen (Fig. 3-119). 

Attenuator menu — <Detaiis> 


Rtteriuator 


Type : Electronic 
Pari # s 044830/387 
Serial # : 567890/123 
RPP Trips! 5 


Deiailei< 8-3 X 4-6 > 


Fig. 3-119 Attenuator details 
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Attenuator menu — <0-3> 


Touch <0-3> or press display the screen that shows details of attenuator pads 0 to 3 

(Fig. 3-120). 


0=Out 30di 

1 0 


<EeiaiU>| 0-3 |< 4-6 > 





Fig. 3-120 Attenuator pads 0-3 


Pads 0 to 3 are shown, each with its attenuation value and hardware (in/out) setting. The selected 
bit is highlighted. 

* Select bits by pressing the (J) (move right) and (J) (move left) keys 

• Press 0 or 1 on the numeric keypad to set the pad value. 


Attenuator menu — <4--6> 


Touch <4-6> or press to display the screen that shows details of attenuator pads 4 to 6 
(Fig. 3-120). 





- Hiienaator ~ 


Pad6 

Pads IsKI 

0=Oui 

30dB 

24dB ■ 

l=In 

0 

■m_oj 

<I)etaiIs>< 

0-3 >| 4-6 I 





Fig. 3-121 Attenuator pads 4-6 
Operation is the same as for pads 0 to 3. 
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A user password allows you to access protected utilities 
(see box). 

Get to the security utilities by scrolling on the Utilities 
main screen (Fig. 3-93). 

Select a security utility using the numeric keypad: 

0 Lock/Unlock the whole instrument (this page) 

1 Memory Clear (page 3-153) 

2 KybdLock (page 3-154) 

Note: This section deals with the user password. A more secure password, which allows additional 

diagnostic and hardware settings to be made, is reserved for administrators. Refer to the 
Maintenance Manual for details of the administrator password. 


Protected by the user password 

• Keyboard looking 

• Memory clear 

• Reference oscillator adjustment 



Press 0 on the numeric keypad to see the instrument’s protection utility screen (Fig. 3-122). 

From this screen, you can use the user password to lock and unlock the instrument in order to 
make adjustments to its set-up. 


Lock/Unlock 


[ Unlock 
Instrument 


Pnots-ciion ENfiELED 


Fig. 3-122 Protection utility 


1 

2 


3 


Touch the fmt'tSn il soft box or key 0. 

Enter the six-digit user password (see box). An 
asterisk appears as each digit is entered. Press 
ENTER to finish. The display shows 
Protection DISABLED. 

You can now access the keyboard-locking facility, 
clear the memory and adjust the reference 
oscillator. 


instrument 

type 

User 

password 

3412 

341201 

3413 

341301 

3414 

341401 

3416 

341601 


4 


Touch the 


soft box or key 0 again to re-establish protection for the instrument. 
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■Security: Memory Clear 


From this screen, you can erase the contents of all the user memory stores in one operation. 

Press 1 on the numeric keypad to see the memory clear screen (instrument protection disabled) 
(Fig. 3-123). If the screen indicates that instrument protection is enabled, first remove the lock on 
the instrument (page 3-152). 



Fig. 3-123 Memory clear 


Touch the °AiSes soft box or key 0 to erase all the memory stores (Fig. 3-124). 



Fig. 3-124 Confirming memory clear 


• If you want to cancel the request, press (^; otherwise: 

• Confirm by pressing ENTER — the stores are erased and a confirmation message appears. 
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'Security: Kybd Lock 


I SYS T: J a;0C’"p a9e 4- 1 6 8 j 


From this screen, you can lock or unlock most of the keys and the control knob. 

Press 2 on the numeric keypad to see the keyboard locking screen (instrument protection disabled) 
(Fig. 3-125). If the screen indicates that instrument protection is enabled, first remove the lock on 
the instrument (page 3-152). 


K»bd Lock 


□ 1 Lock 
Keyboard 




Fig. 3'125 Keyboard locking 


P L«;k 


Touch the jKeyboardl soft box 01 key 0 to lock the keyboard (Fig. 3-126). 


Kabd Lock 


Confirm: CENTER! 
Cancel : C-] 


Fig. 3-126 Confirming keyboard locking 

• If you want to cancel the request, press (^') ; otherwise: 

• Confirm by pressing ENTER — the keyboard is locked and the display changes to show a 
summary of the instrument’s set-up (Fig. 3-127). A ‘key’ ^mbol shows that the keyboard is 
locked. All controls (apart from the standby switch and the key) are disabled. 


Keyboard is locked 





eee mhz 
Ext 


-140.00 dBm 


RF MOD i 
OFF OFF S 




RMl 72T5 y. ON. 

Pm kHz OfI 

Pulse Ext OH 
Slnad C-MESS fluto 60.0 dB 


1,000 kHz 
00.0 Hz 
xt fiC <l08ko> 


Fig. 3-127 Locked keyboard 

Unlock the keyboard by entering the user password (for example, 341201) on the numeric keypad, 
and press ENTER to terminate. 
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You can view the last date on which various parameters were 
adjusted, and also an overall ‘last coir^lete check’ date. 

Get to the calibration utilities by scrolling on the Utilities main 
screen (Fig. 3-93). 

Select a calibration utility using the numeric keypad: 


0 Synth/Ref Osc display calibration dates (see box) 

1 Modulation display calibration dates (see box) 

2 RF Level display calibration dates (see box) 

3 Freq Extension display calibration dates (see box) 

(3416 only) 


3/4 Validity 


display the date of the last complete 
check. 


View iast calibration dates for I 

I the following: | 

Synth/Ref Osc | 

« 

VTF core presteer 

• 

PLO presteer 

• 

Reference oscillator 

I Modulation I 

I * 

Modulation oscillator I 

I * 

FM/OM 1 

1 * 

AM 1 

1 * 

External level monitor I 

1 * 

IQ path offset I 

1 * 

IQ overlap I 

1 * 

IQ modulator I 

1 * 

ARB calibration | 

1 RF Level 1 

1 * 

Level reference offset 

1 * 

Level reference 

I * 

Offset null 

1 * 

Tray 

1 * 

FineALCDAC j 

I • 

System | 

1 * 

Tray error I 

1 * 

ALC characterization I 

1 * 

Mode switch/ALC 


Level modulator 

1 * 

Burst modulator (fine) 

1 

Burst modulator (frequency) I 

1 * 

Attenuator calibration 1 

1 • 

Pulse modulation 1 

1 Freq Extension (3416 only) i 

• 

Offset null 

• 

Tray 

• 

System 

• 

Tray error 

• 

ALC characterization 

• 

Level modulatof/ALC 

• 

Burst modulator (fine) 

• 

Burst modulator (freq) 

• 

IQ modulator 

1 Validity j 

i~ * 

Last complete check | 
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ERRORS 



0 


No error 


Query errors 


Occur when an attempt is made to read data from the output queue when no output is present or 
pending, or when data has been lost. 


-430 

Query DEADLOCKED 

-420 

Query UNTERMINATED 

^410 

Query INTERRUPTED 

-403 

Stream error 

-402 

Stream disconnect 

-401 

Device clear 

-400 

Query error 


Command errors 


Occur when a message received from the controller does not comply with the IEEE 488.2 
standard, or an unrecognized header is received. 


-178 

Expression data not allowed 

-168 

Block data not allowed 

-161 

Invalid block data 

-158 

String data not allowed 

-151 

Invalid string data 

-148 

Character data not allowed 

144 

Character data too long 

-141 

invalid character data 

-140 

Character data error 

-138 

Suffix not allowed 

-134 

Suffix too long 

-131 

Invalid suffix 

-128 

Numeric data not allowed 

-124 

Too many digits 

-123 

Exponent too large 

-121 

Invalid character in number 

-120 

Numeric data error 

-113 

Undefined header 

-112 

Program mnemonic too long 

-111 

Header separator error 

-110 

Command header error 

-109 

Missing parameter 
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ERRORS 


Parameter not allowed 


GET not allowed 


Data type error 


-100 

Command error 

172 

1174 emulation code error 


Execution errors 


Occur when a received parameter is outside its allowed range or inconsistent with the instrument’s 
capabilities, or when the instrument does not execute a valid program message properly due to 
some device condition. 


Filename error 


File not found 


Media (memory) full 


Corrupt media (memory) 


Too much data 


Data out of range 


Settings conflict 


Execution error 


Carrier limit 


Carrier step limit 


RF level limit 


RF level step limit 


Invalid modulation mode 


AM1 limit 


AM2 limit 


AM1 step limit 


AM2 step limit 


FM1 limit 


FM2 limit 


FM1 step limit 


FM2 step limit 


<1>M1 limit 


<J»M2 iimit 


<I)M1 step limit 


5)M2 step limit 


AM1 frequency iimit 


AM1 frequency step limit 


AM2 frequency iimit 


AM2 frequency step limit 


FM1 frequency iimit 


FM1 frequency step iimit 
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FM2 frequency step limit 


<I)M1 frequency limit 


<I>M2 frequency limit 


<t)M2 frequency step limit 


Sweep time limit 


Sweep mode disabled 


Carrier phase limit 


RF offset limit 


Swept value limited by start/sto 


Manual sweep setting not allowed 


Loq step limit 


Logarithmic sweep start/stop can not be zero 
Carrier phase step limit 


Modulation phase difference limit 


Rise time limit 


Fall time limit 


Rise time limited by profile 


Fail time limited by profile 


Burst offset limit 


Duration delta limit 


Burst atten limit 


Trigger interval limit 


Trigger interval limited by h/w latenc 


Absolute trigger interval limit 


ARB tuning offset limit 


ARB RMS offset limit 


Cal bands not defined 


Invalid cal store format 


Invalid settings store 


ARB waveform format error 


ARB internal error 


ARB checksum error 


ARB verification error 


Options store error 


Inconsistent latch info 


Option not present 


nvalid ARB sector 


RF level limited by user limit 


RF level limited by AM 


AM2 limited by AM1 
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Device errors 


Occur when a device operation does not complete properly, possibly due to an abnormal hardware 
or firmware condition. 


-350 

Queue overflow 

-321 

Out of memory 

-310 

System error 

-300 

Device specific error 

_1 

Unknown error 

308 

Invalid store cataloa detected 

309 

Store checksum failure 

400 

No cal data on EEPROM 

401 

DSP is out of space for cal data 

402 

ARB not present 

403 

ARB booted from backup image 

404 

ARB control failure 

405 

ARB file system not initialized 

407 

Device initialization error 

408 

Device calibration error 

496 

DSP handshaking timed out 

497 

DSP received an invalid message header 

498 

DSP received an invalid message body 

499 

DSP sent an invalid message header 

500 

RPP tripped 

501 

Fractional-N loop low 

502 

Fractional-N loop high 

503 

Ext standard missing 

504 

Ext standard too low 

505 

Ext standard too high 

506 

800 MHz PLO low 

507 

800 MHz PLO out of limits 

509 

Output unleveled 

511 

ALC too high 

512 

ALC too low 

517 

Ext AM out of limits 

518 

Ext FM out of limits 

519 

Ext 4>M out of limits 

520 

ARB PLL out of limits 

521 

OCXO out of limits 

522 

Power supply failure 

523 

ARB DACs not in sync 
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This instrument can be configured easily (page 3-133) to respond to many commands originally 
written for 2023 Series AM/FM signal generators (2023, 2024, 2023A, 2023B and 2025). The 
following is a list of 2023 Series commands that are emulated by 3410 Series instruments. For 
details of the commands, refer to the appropriate operating manual: part no. 46882/225 for 2023 
and 2024; part no. 46882/373 for 2023A, 2023B and 2025. 

Note: Status reporting is returned in 2023 format. 

Common commands and * commands are as standard 2023 Series. 

•“RST resets the instrument to 2023 Series defaults. 


BLANK 

AM;MODF:Up 

CONTRAST 

AM:MODF[:VALUE] 

ELAPSED? 

AM:MODF:Xfer 

ELAPSED:RESET 

AM:OFF 

ERASE:ALL 

AM:ON 

ERROR? 

AM:Retn 

FSTD 

AM:Up 

GPTB 

AM:Xfer 

KLOCK 


KUNLOCK 

AM2[:DEPTH] 

OPER? 

AM2;Dn 

POWUP:MEM 

AM2:EXTAC 

POWUP:MODE 

AM2:EXTDC 

RCL? 

AM2:Inc 

RCL:DN 

AM2:INT 

RCL:MEM 

AM2:MODF:Dn 

RCL:UP 

AM2:MODF:Inc 


AM2:MODF:PHASE 

AM[:DEPTH] 

AM2:MODF:Retn 

AM:Dn 

AM2:MODF:SIN 

AM:EXTAC 

AM2:MODF;SQR 

AM:EXTDC 

AM2:MODF:TRI 

AM:Inc 

AM2:MODF:Up 

AM:INT 

AM2:MODF[:VALUE] 

AM:MODP:Dn 

AM2:MODF;Xfer 

AM:MODF:Inc 

AM2;OFF 

AM:MODF:PHASE 

AM2:ON 

AM:MODF:Retn 

AM2:Retn 

AM:MODF:SIN 

AM2:Up 

AM:MODF:SQR 

AM2:Xfer 

AM:MODF:TRI 
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ATTEN:LOCK 

ATTEN:UNLOCK 

CFRQ:Dn 

CFRQ:Inc 

CFRQ;Retn 

CFRQ:Up 

CFRQ[;VALUE] 

CFRQ;Xfer 

DCFMNL 
FM[:DEVN1 
FM:Dn 
FM:EXTAC 
FM;EXTDC / 

FM:Inc 

FM:INT 

FM:MODF:Dr] 

FM:MODF:Inc 

FM:MODF:PHASE 

FM:MODF:Retn 

FM:MODF:SIN 

FM:MODF:SQR 

FM:MODF:TRI 

FM:MODF:Up 

FM:MODF[:VALUE] 

FM:MODF:Xfer 

FMrOFF 

FM:ON 

FMiRetn 

FM:Up 

FM:Xfer 

FM2[:DEVN] 

FM2:Dn 

FM2:EXTAC 

FM2:EXTDC 

FM2:Inc 

FM2:INT 

FM2:MODF 

FM2:MODF:Dn 

FM2:M0DF:Inc 


FM2:MODF:PHASE 

FM2:MODF:Retn 

FM2:MODF:SIN 

FM2:MODF:SQR 

FM2:MODF:TRI 

FM2;MODF:Up 

FM2:MODF[:VALUE] 

FM2:M0DF:Xfer 

FM2:0FF 

FM2:0N 

FM2:Retn 

FM2:Up 

FM2:Xfer 

MOD:OFF 

MOD:ON 

MODE 

PMl:DEVN] 

PM:Dn 

PM:EXTAC 

PM:Inc 

PM:INT 

PM:MODF:Dn 

PM:MODF:Inc 

PM:MODF:PHASE 

PM:MODF:Retn 

PM:M0DF:S1N 

PM:MODF:SQR 

PM:MODF:TRI 

PM:MODF:Up 

PM:MODF[;VALUE] 

PM:MODF:Xfer 

PM:OFF 

PM:ON 

PM:Retn 

PM:Up 

PM:Xfer 

PM2[:DEVN] 

PM2:Dn/nquery/ 

PM2:EXTAC/nquery/ 
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PM2;Inc 

PM2:INT/nquery/ 

PM2:MODF;Dn 

PM2:M0DF:Inc 

PM2:M0DF:PHASE 

PM2:M0DF:Retn 

PM2:M0DF:SIN 

PM2:M0DF:SQR 

PM2:M0DF:TRI 

PM2:M0DF:Up 

PM2:MODF[:VALUE3 

PM2:M0DF:Xfer 

PM2:0FF 

PM2:0N 

PM2:Retn 

PM2:Up 

PM2:Xfer 

PULSE:OFF 

PULSE:ON 

RFLV:Dn 

RFLV:Inc 

RFLV:OFF 

RFLV:ON 

RFLV:Retn 

RFLV:Up 

RFLV[:VALUE] 

RFLV:Xfer 

RPPiCOUNT? 

RPPiRESET 


RPPrTRIPPED? 

STO:MEM 

SWEep:CFRQ:INC 

SWEep:CFRQ:LOGlnc 

SWEep:CFRQ:START 

SWEep:CFRQ:STOP 

SWEep:CFRQ:TIME 

SWEEP:CONT 

SWEepiGO 

SWEep:HALT 

SWEep:MODe 

SWEep:RESet 

SWEep:TRIGger 

SWEep:TYPE 

:CCR? 

:CSE 

:CSR? 

:HCR? 

:HSE 

;HSR? 

:SCR? 

:SSE 


:HELP? gives a Hst of 2023 
commands accepted by the 
instrument. It is not itself a 2023 
command. 
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General 


The ARB stores digital representations of waveforms. Up to 180 different waveforms can be 
stored, each capable of holding 131072 san^les. The memory used is non-volatile, ensuring that 
information is retained when the power is switched off. 

Each waveform consists of two components, I and Q. When the ARB is enabled and one of the 
waveforms selected, it is converted into a pair of analog signals that can be used to drive the I and 
Q channels of the RF modulator. Waveform data files are created externally and require 
packaging before they can be used by the ARB. 

The ARB memory can be divided into 180 equal subsectors. A waveform occupies one or more 
subsectore depending on the number of samples in the waveform. 


Sector 

(393 216 samples) 



131 072 samples 



Subsector 


ARB memory corisists of: 
60 sectrxs or 
180 subsectors 
or combinations of the two 


Fig. 3-128 ARB memory allocation 


If the ARB is to store 180 waveforms, each must be no more than 131072 samples long. Each 
sample contains two 14-bit numbers, one each for I and Q. 

Each symbol (or chip in the case of CDMA) must be represented by at least four ARB samples of 
the waveform in order for it to be reconstructed correctly. To minimize the required file size and 
reduce aliasing problems, the ARB includes an interpolator to increase the D-A converter sample 
rate by factors of between 2 and 3072 so that the D-A converter runs at between 44 and 
66 M sample/s. Unless the waveform to be generated is a narrow-band signal there is little 
technical merit in increasing the number of samples in the ARB file to more than four samples per 
symbol or chip. 

A waveform is looped continuously. The rate at which the sample plays is set during file creation. 
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An example showing data rates and sizes for an IS-95 waveform 

IS-95 has a chip rate of 1.2288 Mchip/s. For our purposes we will consider a chip to be the 
significant symbol. Each symbol must be sampled at least four times. This would give a rate of 
4.9152 Msample/s. There are 24 576 symbols per 20 ms frame. Four frames would have 98 304 
symbols, which after oversampling gives 393 216 samples. 

Such a file would occupy one sector of memory; the ARB can store 60 such files. 

If each symbol was sampled more than four times the ouQiut data rate would be different and the 
file larger. Fewer such files could be stored. 

When the above waveform is selected and played, it is read out of the memory at 
4.9152 Msample/s. The ARB interpolates this data stream so that it has a data rate of 
58.9824 Msample/s. 

The data is written to the two 14-bit D-A converters at 58.9824 Msample/s. The analog outputs 
from the D-A converters are then filtered to remove switching and quantization noise and 
high-frequency images. The I and Q outputs are then routed to the RF modulator. 


Markers 


Markers are used to mark important events within the file; for example, the location of a burst, the 
start of a TDMA slot or frame. 


Format for header of ARB IQ files (*.AIQ) 



Comment 

No. of bytes 

[File] 



Date= 

Date file was created (mm/dd/wvv) 

12 


Time file was created (hh:mm:ss) 

10 

PackSWVers=nn.nn 

SW vemion of Packager (user files 
must set nn.nn = 00.00) 

5 

Samples= 

No. of IQ Samples as an ASCII 
number 

8 

Title= 

Name of AIQ file without extension 
and without path 

80 

SampieRate= 


8 

||B 

Description field entered in packager 

120 

RMS= 

RMS value of the stored waveform 

9 

RelRMS= 

RMS relative to maximum (dB) 

8 

CrestFactors 

Crest factor of stored waveform 

8 

LevelMode= 

Instrument level mode 


SymbolRate= 

Symbol rate In Hz (may be used to 
set leveling loop bandwidth) 

8 

AlcBW= 

Three text strings are allowed; 

“Narrow” 

’’Broad” 

’’Moderate” 

They are used to set the ALC 
bandwidth. 

8 


‘ Allowed values are IQScaled and IQDefault. Hie default should be IQDefauk. 
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The remaining sections are only placed in the header if markers are used: 



Comment 

No. of bytes 

[Ramp] 



Deiay= 

Max delay in samples (may convert 
from time in packaqer) 

6 

UpProfile= 

Up ramp profile type 

4^ 

DownProfiie= 

Down ramp profile type 

42 

UDProfDur= 

Up profile duration in samples 

6 

DownProfDur= 

Down profile duration In samples 

6 

AltLeveN 

The alternate level in dB (0 to 70 dB 
in 0.01 dB steps! 

5 

[Assign] 



Mkr1:= 

Marker 1 assignment (Power ramp) 

122 

Mkr2= 

Marker 2 assignment (amplitude) 

122 

Mkr3= 

Marker 3 assignment 

122 

Mkr4= 

Not currently used 

122 


All headers are stored as ASCII strings, each line terminated with CR/LF. 

The header is terminated by a ''Z. Data following the header is the IQ and marker data stored as 
IQIQIQ... 

The format is: 


bit number 

31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 



m 

Q 

m 

m 

Q 

Q 

Q 

Q 

Q 

Q 

m 

Q 

Q 




bit number 



13 

12 

11 

10 

H 

H 

B 


5 

B 

B 

B 


0 


S 

I 

I 

! 

1 

I 

I 

I 




I 

I 


M4 

M3 


where Mn = marker number n, S = sign bit. 

The last 32-bit value in the file is a checksum that is calculated as the running unsigned sum of the 
32-bit numbers. 


‘ Allowed types are: cos2, gaus, fast. 

^ Allowed assignments are: NotUsed, Ramp (Mkrl only). Level (Mkr2 only), Gen. 
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The virtual front panel allows you to control a 3410 Series instrument via a remote interface from a 
Windows 95 (or higher) or NT-compatible PC. You need a National Instruments GPTB interface 
card or an Ethernet connection. The virtual front panel mimics operation of the front panel on the 
instrument. Mouse clicks replace touch screen operations and key presses, and the virtual front 
panel display returns the current instrument settings. 



Fig. 3-229 Virtual front panel 


The :VFPanel remote command set (page 4-189) simulates operation from the instrument’s front 
panel. The instrument is placed into a mode in which it maintains a virtual copy of the current 
front panel display as a bitmap. This bitmap is then read from the instrument as a remote 
command. A set of remote commands provides control of the instrument by simulating key and 
touchscreen entries and rotary control movements. 
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Where to find commands.4-3 

CONVENTIONS USED IN THIS MANUAL.4-4 
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Mod. source on/off, RPP, RF on/off 

Reference oscillator commands ...........................................................................................4-27 

Intemal/exteraal reference frequency 

The [SOURce] subsystem — an introduction.4-31 
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Burst commands.4-61 
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FM commands.4-81 
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IQ source parameters, digital filters, RTBB, differential IQ and ARB handling 

IQ commands — ARB subsystem..........................................................4-105 
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IQ commands — DMtTones subsystem.....4-119 

IQ:DM:Tones set-up 

IQ commands — DM;Generic subsystem..................................................................4-123 
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Phase modulation commands.4-133 

Phase modulation deviation, source, frequency, waveshape, mod. sweep, phase, input 
parameters 

Pulse modulation commands.4-145 

Ihilse modulation source, control 

Power commands..4-147 


ALC, carrier level, carrier level sweeping, level steps, offsets, max. RF level 
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Sweep commands....4-157 

Sweep handling and triggering 

Instrument system-level comn^nds..4-161 

Ethernet setup, GPIB address, RS-232 setup, error queue, keyboard locking, SCPI/2023 
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Display commands.. 4-185 
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Virtual front panel commands........................................................................................... 4-189 

Virtual front panel display and controls 
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Status reporting.4-198 

Reading status information.4-200 

Remote status reporting structure.4-203 
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This instrument may be operated remotely via an interface that conforms to: 

IEEE Std 488.1-1987, which defines the electrical, mechanical and low-level protocol 
characteristics of the bus structure, the GPIB (General Purpose Interface Bus) 

IEEE Std 488.2-1987, which defines standard codes, formats, protocols and common 
commands for use with IEEE Std 488.1. 

The instrument is not fully compliant with SCPI (Standard Commands for Programmable 
Instruments) because many product features are not covered by that standard, and modem software 
trends favor the use of instrument driven as a means of achieving interchangeability. 

However, we recognize that SCPI is in common use by system developers and a number of SCPI 
features that make system integration easier have been implemented. These include the extended 
status reporting stmcture, the error-numbering scheme, the command mnemonic derivation rules 
(long and short form), and many of the most frequently used commands theimelves. Refer to 
SCPI 1997 for details. 



Commands are grouped into particular subsystems on the following pages, as shown in the 
Contents. Under each heading is an overview of the commands within that subsystem, which will 
help you quickly locate commands by function. Commands are arranged alphabetically within 
subsystems. 

You will also find cross-references to individual commands from the operating instructions of 
Chapter 3 and from the Index. 


Parameter ranges 


Refer to the perfonrmnce data in Chapter 1 for valid ranges for parameters. 
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Long and short forms 

The elements of compound and query headers have a long and a short form, as defined by SCPL 
Either the long or the short form may be entered as a command; other abbreviations are not 
permissible. 

Example; 

STATUS:OPERation:EVENt? 
is interpreted the same as 

STAT:OPER:EVEN 

The short form is marked by upper-case letters, the long form corresponds to the complete word. 
Upper-case and lower-case serve the above purpose only, as the instrument itself does not make 
any distinction between upper-case and lower-case letters. 

Queries always return the short form, or a numeric response in those cases where the command 
provides a choice of numeric or character data. 



Square brackets [ ] 

Elements within the compound co mm on program header stmcttire that are enclosed within square 
brackets are optional and therefore may be omitted; the instrument processes the command in the 
san^ manner whether the bracketed element is included or not. 

Example: 

[SOURce:JPOWerE:LEVel][:IMMediate][:AMPlitudel 
is interpreted the same as 
power 

This applies to parameter also. The ability to recognize the full command length ensures that the 
instrument complies with the SCPI standard in this respect. 


Curly brackets { } 

Parameters included within curly brackets may be included any number of times or not at all. 


Angle brackets < > 

Text within angle brackets represents an actual value that needs to be inserted: for example, <ffeq> 
shows that you need to insert a frequency value in the command at this point. 
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The software is not case-sensitive. Upper- and lower-case characters are completely 
interchangeable. There is no conflict between milli (m) and mega (M) as both cannot be applied to 
the same data. 



The vertical bar (|) 

• separates a choice of parameters: 


for example, 0 11 means ‘0 or T 
or 

• separates a choice of commands: 

for example, the vertical bar in [SOURce][:MODulation]:AM[l]|2[:DEPTh] means that you 
can set the AM depth for either path 1 or path 2 (path 1 is the default): the short-form 
versions of the commands are AM or AM2. 



Compound program headers allow a complex set of co mm ands to be built up from a smaller set of 
basic elements in a tree structure. The elements of a compound program header are separated by a 
colon (:), each colon representing a change of level in the hierarchy. Each subsystem in this 
instrument is organized as a separate tree structure. 

The compound program header may, optionally, be followed by one or more parameters encoded 
as program data functional elements. 

Example: 

OUTput:ATTenuation:AUTO 0 
Note: A leading colon is optional 



Program data functional elements contain the parameters related to the program headei^s). The 
following program data functional elements are accepted by the instrument: 

<CPD> (also known as <CHARACrER PROGRAM DATA>) 

<NRf> (also known as <DECIMAL NUMERIC PROGRAM DATA>) 

<numeric_value> (defined by SCPI) 

<STRING PROGRAM DATA> 

<Boolean> (defined by SCPI) 

<ARBITRARY BLOCK PROGRAM DATA> 

These functional elements are defined in IEEE 488.2 and the SCPI Syntax and Style handbook. 

A white space must separate the command header(s) and the program data. 

<white space>, as defined in IEEE Std 488.2, can be any number of ASCII characters in the range 
0-9, 11-32 deci m al. 

<white space> is also allowed at other points in a message. 
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<CPD> 


'i 


Character program data is used to set a parameter to one of a number of states that are best 
described by short alphanumeric strings. 

Example: 

ON 


<NRf> 

Flexible numeric representation covers integer and floating-point representations. 

Examples: 

-466 Integer value 

4.91 Explicitly-placed decimal point 

59.5E+2 Mantissa and exponent representation 

The format is known as ‘flexible’ because any of the three representations may be used for any 
type of numeric parameter. 

Examples: 

Where a parameter requires an integer value in the range 1 to 100, and the user needs to set 
its value to 42, the following values are accepted by the instrument: 

42 Integer 

42.0 Floating point 

4.2E1,4200E-2 Floating point - mantissayexponent 

41.5 Rounded up to 42 

42.4 Rounded down to 42 

<numeric_value> 

<numeric_value> is a superset of <NRf> and <CPD>, used when parameters may consist of either 
a decimal value or the shorthand notations MAXimum or MINimum. 

Example: 

FREQ: STEP has a <numeric_value> parameter. This means that valid values for the step 
size may be the frequency value in Hz (for example, 250E+3), or MAXimum or MINimum. 

<STRING PROGRAM DATA> 

String program daUt consists of a number of ASCII characters enclosed in quotes. Use either pairs 
of single (ASCII 39) or double (ASCII 34) quotes, but do not mix single and double in a string. A 
quote within a string must be enclosed within an extra pair of quotes. 

Example: 

'This string contains the word ' 'Hello''' 
is interpreted as 

This string contains the word 'Hello' 
and 

"This string contains the word " "Hello "" " 
is interpreted as 

This string contains the word "Hello". 
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<Boolean> 

<Boolean> is used as shorthand for the form ON | OFF j <NRf>. Boolean parameters have a value 
of 0 or 1 and are unitless. 

On input, an <NRf> is rounded to an integer and a nonzero result is interpreted as 1. 

<CPD> elements ON and OFF are accepted as inputs, with ON corresponding to 1 and OFF 
corresponding to 0. Queries return 1 or 0, never ON or OFF. 

Examples; 

ON is interpreted as 1 
0.4 is interpreted as 0 
2.8 is interpreted as 1 


Definite format 

Arbitrary block program date consists of 8-bit data bytes (DAB), preceded by ASCII header bytes 
that define the number of data bytes following, in the form 

#<non-zero digit>«iigit><DAB><DAB><DABxDAB>... 

where 

ASCII character # introduces the block program date 

<non-zero digit> is a single ASCII-encoded byte (in the range 31-39) that defines the number 
of <digit> elements 

<digit> is one or more ASCII-encoded bytes (in the range 30-39) that define the number of 
date bytes following. 

Exarr^les: 

#i4<DAB><DAB><DABxDAB> represents four 8-bit bytes of date. 

#3128<DAB>..(128 times)..<DAB> represents 128 8-bit bytes of data. 

During the transmission of data bytes, the instrument is instructed to ignore control characters, as it 
is possible that some combinations of data bytes might otherwise appear to be random control 
characters. 


Indefinite format 


The instrument also accepts the indefinite format, with an undefined number of 8-bit bytes of data 
#0<DAB><DABXDAB>...<DAB>NL^END 
which forces an immediate termination of the program message. 
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The following response data functional elements are generated by the instrument: 

<CRD> (also known as <CHARACTER RESPONSE DATA>) 


<NR1> 

<NR2> 

<NR3> 

<STRING RESPONSE DATA> 


<CRD> 


This type of response is returned when reading the value of a parameter that can take a number of 
discrete states. States are represented by short alphanumeric strings. 

Example: 

ON 


<NR1> 


This type of numeric response is used when returning die value of integer parameters, such as an 
averaging number or the number of measurement points. 

Examples: 

15 

+3 

-57 


This type of numeric response includes an explicitly placed decimal point, but no exponent. 
Examples: 

17.91 

-18.27 

+18.83 


<NR3> 


This type of numeric response includes an explicitly placed decimal point and an exponent. 
Exarr^les: 

1.756E+2 

182.8E-3 


<STRING RESPONSE DATA> 

This takes a similar form to <STR1NG PROGRAM DATA> except that the delimiting character is 
always a double quote (“ASCII 34”). 
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CONVENTIONS 


<DEFINITE LENGTH ARBITRARY BLOCK RESPONSE DATA> 

This takes a similar form to <ARB]TRARY BLOCK PROGRAM DATA>. 
Example: 

#206<DAB><DAB><DAB><DAB><DAB><DAB> 
represents six 8-bit bytes of returned data. 


A <PROGRAM MESSAGE TERMINATOR> (as defined in IEEE 488.2) can be a newline 
character (ASCII 10), a newline character with the '^END message asserted at the same time, or an 
"^END message asserted with the final character of the <PROGRAM MESSAGE>. The terminator 
may be preceded by any number of ‘white space’ characters — any single ASCII-encoded byte in 
the ranges 0 to 9 and 11 to 32 decimal. 

A <RESPONSE MESSAGE TERMINATOR> (as defined in IEEE 488.2) is a newline character 
with the ^END message asserted at the same time. 

Many GPIB controllers terminate program messages with a newline character and, by default, 
accept newline as the response message terminator. When transferring binary data, which may 
contain embedded newline characters, ensure that the controller uses only '^END messages. 
Usually this means that the controller’s GPIB must be set up to generate and detect *END. Refer 
to the documentation supplied with the controller. 
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(Common commands subsystem) 


Commands recognized by all IEEE 488.2 Instruments 

The common commands are taken from the IEEE 488.2 standard. These commands have the same 
effect on any instrument that conforms to the standard. The headers of these commands consist of 
an asterisk (*) followed by three letters. Many common commands refer to the status reporting 
system. 

The most iiiq>ortant of the common co mm ands is *RST, which places the instrument in a defined 
state. It is good practice to send *RST at the start of any program. 

*CLS 

*ESE\? 

*ESR? 

*IDN? 

*OPC\? 

*OPT? 

*RST 

*SRE\? 

*3X6? 

*TST? 
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*CLS 

Description; 

Clear status cleai^ the standard event register, the error queue, the operation event 
register and the questionable event register. 

Parameters: 

None 

*ESE 

Description: 

The event status enable command sets the standard event status enable register to the 
value specified. This is an eight-bit register. 

Parameters: 

<NRft> 

Mask 

Valid values: 

Mask; integer. Valid values are 0 to 255. Values outside range are rejected and an error 
generated. 

*ESE? 

Description: 

Reads the event status enable register. This is an eight-bit register. The contents of the 
event status enable register are returned in decimal form. 

Parameters: 

None 

Response: 

<NR1> 

Mask 

Returned values: 

Mask: integer. Values are in the range 0 to 255. 

*ESR? 

Description: 

Reads the value of the standard event status register. This is an eight-bit register. The 
contents of the register are returned in decimal form. Subsequently the register is set to 
zero. 

Parameters: 

None 

Response; 

<NR1> 

Register contents 

Returned values: 

Register contents: integer. Values are in the range 0 to 255. 
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*IDN? 


Description; The identification query command allows information about the instrument to be read. 
Parameters: None 

Response: <arbitrary ASCII response data> 

Manufacturer, model, serial number, software part number and issue number 

Returned values: Manufacturer: string 

Always returns ‘IFR’. 

Model: string 

This is the instrument’s model number in the form 341x where: 

341x Description 

3412 2 GHz Vector Signal Generator 

3413 3 GHz Vector Signal Generator 

3414 4 GHz Vector Signal Generator 

3416 6 GHz Vector Signal Generator 

Serial number: string 

This is in the form ssssss/sss where s is an ASCII digit in the range 0 to 9. 

Software part number and issue number; string 

This is in the form ppppp/ppp/ii.ii where p and i are ASCII digits in the range 0 
to 9. 


*OPC 


Description: The operation complete command sets the operation complete bit (bit 0) in the standard 
event status register when execution of the preceding operation is complete. This bit 
can be used to initiate a service request. 

*OPC should be the final <program message unit> of the <program message>. 
Parameters: None 

Example: :CAL; *opc 

Initiate a level calibration. The Operation Complete bit is set in the Standard Event 
Status Register when the instrument has finished. 


*OPC? 


Description: 


Parameters; 

Response: 

Returned values: 


The operation complete query returns a ‘1’ when the preceding operation has 
completed. 

*OPC? should be the final <query message unit> of the <prograra message>. 

None 

<NR1> 

Operation complete 

Operation complete; integer. Value is 1. 
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*OPT? 


Description: 

Reads hardware options present. If no options are present a single ‘0’ is returned, ; 

otherwise the response is up to six strings separated by commas. I 

Parameters: 

None i 

Response: 

<arbitrary ASCII response data> 

Options 

Returned values: 

Option 001 - No Attenuator 

Option 002 - Mechanical Attenuator 

Option 003 - Electronic Attenuator 

Option 005 - Dual-Channel ARB 

Option 006 - Pulse Modulation 

Option 007 - Rear Panel Outputs 

Cation 008 - Real-Time Baseband 

Option 009 - Differential IQ 

Option 010 - List Mode 

Option 020 ~ 2G CDMA License 

Option 021 - 2G & 3G CDMA License 

*RST 

Description: 

Resets the instrument to a known configuration appropriate for remote operation: see 
page 3-156. 

Parameters: 

None 

*SRE 

Description: 

Sets the service request enable register. This is an eight-bit register. 

Parameters: 

<NRf> 

Mask 

Valid values: 

Mask: integer. Valid values are 0 to 255. Values outside range are rejected and an error 
is generated. 

*SRE? 

Description: 

Reads the service request enable register. This is an eight-bit register. ; 

Parameters: 

None 

Response: 

<NR1> 

Mask 

Returned values: 

Mask: integer. Values are in the range 0 to 255. 
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*STB? 


Description: 

Parameters: 

Response: 

Returned values: 


Reads the status byte. This is an eight-bit register. 

None 

<NRi> 

Status byte 

Status byte: integer. Values are in the range 0 to 255. 


TST? 


Description: 

Parameters: 

Response: 

Returned values: 


Self test query. Returns a ‘0’ when the remote operation interface and processor are 
operating correctly. 

None 

<NR1> 

Self test completed 

Self test completed: integer. Value is 0. 
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(OUTPut subsystem) 


Mod. source on/off, RPP, RF on/off 

Commands for: 

• Turning each modulation path on or off 

• Querying the state of, and resetting, RPP 

• Turning the RF output on or off. 

The OUTput subsystem effectively controls the switching of modulation paths within the 
instrument. Fig. 4-1 on page 4-19 is a representation of the OUTput and SOURce commands and 
their relationship to the sources. You can see from this that the OUTput commands control the 
outputs of the sources as well as the combined modulation output. 

Not shown on this diagram is the OUTput[:POWerJ[:STATe] command, which controls the 
instrument’s final RF output. 

Note that this diagram is intended to show the effect of commands on the routing of sources and 
modulation paths, and does not necessarily represent actual hardware in the instrument. 

OUTPut 


:[STATe]\? 

:MODulatfon 

:AM[1]j2 

[:STATe]\? 

:BURst 

[:STATe]\? 

iFHOPping 

[:STATe]\? 

:FM[1]|2 

[:STATe]\? 

;IQ 

[:STATe]\? 

:PM[1]|2 

[:STATe]\? 

:PULM 

[:STATe]\? 

[:STATe]\? 

[:POWer] 

pROTection 

:CLEar 

:TRiPped? 

[:STATe]\? 


Enable/disable modulation... 

...AM 

...burst 
...frequency hopping 
...FM 

...IQ 

...phase 

...pulse 

...all 

Reverse power protection 
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Why do we have the [SOURce3[:MODulation]:<modn>:STATe and 
OUTput:iyiODulation:<modii>[:STATe] commands? 

The [SOURce][:MODulation]:<modii>:STATe command allows you to make individual sources 
active to provide the overall modulation that you need. 

For example, [SOURce][:MODulation]:AM:STATe corresponds to the Zi soft box: 





and provides SCPI-like control of modulation. 

The OUTput:MODuIation:<modn>[:STATe] command allows you to switch individual sources 
on or off without affecting the modulation mode that you have created. 

For example, OUTput:MODulation: AM[:STATe] corresponds to AM State in the AMI sub-menu: 



and has the same effect as the SOURCE ON/OFF key on the front panel. 
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[SOURceI[:MODulation| 

:<modn>:EXTernai 


OUTPutiMODulation 

;<modn>[;STATe] 


|SOURce][:MODulation] 

:<modn>:STATe 


[SOURce][:MODuiation| 

:<modn>:SOURce 



[SOURce][:MODuiation] 

:<modn>:INTemai 


Internal 

modulation 

source 


Internal 

modulation 




External 

pulse 



OUTPut:MODulation 

[;STATe] 


AM[1]2 

FM[1]2 

PM[1]2 

PULMod 

IQ 

ARB 

BURSt 

DM 


Sources 


Modulators 


Modulation 

multiplexer 


Fig. 4-1 Modulation generator switching 
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OUTPut:LVDS[;STATe] 

Description: Turns the LVDS input on or off. 

Parameters: <Boolean> 

Valid values: OFF|ON|0|1 
*RST sets: ON 

OUTPut:LVDS[:STATe]? 

Description: Queries the state of the LVDS source. 

Parameters: None 
Response: <Boolean> 

Returned values: 0|1 

OUTPut:MODulation:AM[1]l2[:STATe] 

Description: Turns the source feeding the AMI or AM2 modulator on or off; other active modulators 
are not affected. See Fig. 4-1 on page 4-19. 

Corresponds to the SOURCE ON/OFF key. 

Parameters: <Boolean> 

Valid values: OFF j ON j 011 

*RST sets: ON 

OUTPut:MODulation:AM[1]l2[:STATe]? 

Description: Queries the slate of the amplitude modulation source. 

Parameters: None 
Response: <Boolean> 

Returned values: 011 
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OUTPut:MODulation:BURst[:STATe] 

Description: Turns the source feeding the burst modulator on or off; other active modulators are not 
affected. See Fig. 4-1 on page 4-19. 

Corresponds to the SOURCE ON/OFF key. 

Parameters: <Boolean> 

Valid values: OFF | ON 10 j I 

*RST sets: ON 

OUTPut:IVIODulation:BURst[:STATe]? 

Description: Queries the state of the burst modulation source. 

Parameters: None 
Response: <Boolean> 

Returned values: 011 

OUTPut;MODulation:FHOPping[:STATe] 

Description: Turns the source feeding the frequency hopping modulator on or off; other active 
modulators are not affected. See Fig. 4-1 on page 4-19. 

Corresponck to the SOURCE ON/OFF key. 

Parameters: <Boolean> 

Valid values: OFF | ON 1011 

*RST sets: ON 

OUTPut:MODulation:FHOPping[:STATe]? 

Description: Queries the state of the frequency hopping source. 

Parameters: None 
Response: <Boolean> 

Returned values: 0|1 
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OUTPut:MODulation:FM[1]l2[:STATe] 

Description; Turns the source feeding the FMl or FM2 modulator on or off; other active modulators 
are not affected. See Fig. 4-1 on page 4-19. 

Corresponds to the SOURCE ON/OFF key. 

Parameters; <Boolean> 

Valid values: OFF | ON 1011 

*RSTsets: ON 

OUTPut:MODulation:FM[1]l2[:STATe]? 

Description: Queries the state of the frequency modulation source. 

Parameters: None 
Response: <Boolean> 

Returned values: 011 

OUTPut:MODulation:IQ[:STATe] 

Description: Turns the source feeding the IQ modulator on or off; other active modulators are not 
affected. See Fig. 4-1 on page 4-19. 

Corresponds to the SOURCE ON/OFF key. 

Parameters: <Boolean> 

Valid values: OFF | ON j 011 

‘RST sets: ON 

OUTPut:MODulation:IQ[:STATe]? 

Description: Queries the state of the IQ modulation source. 

Parameters: None 
Response: <Boolean> 

Returned values: 011 
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OUTPut:IVIODulation:PMf1]l2[;STATe] 

Description: 

Turns the source feeding the PMl or PM2 modulator on or off; other active modulators 
are not affected. See Fig. 4-1 on page 4-19. 


Corresponds to the SOURCE ON/OFF key. 

Parameters; 

<Boolean> 

Valid values: 

OFF 1 ON 10 11 

*RST sets: 

ON 

OUTPut:MODulation:PM[1]l2[:STATe]? 

Description: 

Queries the state of the phase modulation source. 

Parameters: 

None 

Response: 

<Booiean> 

Returned values: 

Oil 

OUTPut:MODuiation:PULM[:STATe] 

Description: 

Turns the source feeding the pulse modulator on or off; other active modulators are not 
affected. See Fig. 4-1 on page 4-19. 


Corresponds to the SOURCE ON/OFF key. 

Parameters: 

<Boolean> 

Valid values: 

OFF j ON 10 11 

*RST sets: 

ON 

OUTPut:MODulation:PULM[:STATe]? 

Description: 

Queries the state of the pulse modulation source. 

Parameters: 

None 

Response: 

<Boolean> 

Returned values: 

0|1 

liJfRetsMODilc 


Description: 

Equivalent to *RST (page 4-14) for all modulation parameters. 
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OUTPut:MODu!ation[:STATe] 

Description: Enables or disables all the active modulation outputs. See Fig. 4-1 on page 4-19. 

When ON, this command causes each modulation output to adopt the state set by its 
relevant [SOURce][:MODulation]:<modn>:STATe command (page 4-49 onwards). 

The carrier (controlled by the OUTPut[:POWer][:STATe] command, page 4-25) is not 
affected. 

Corresponds to the MOD ON/OFF key. 

Parameters: <Booiean> 

Valid values: OFF | ON 10 j 1 
*RSTsets: ON 

OUTPut;MODulation[:STATe]? 

Description: Queries the state of die ^tive modulation outputs. 

Parameters: None 
Response: <Boolean> 

Returned values: 011 

OUTPut[;POWer]:PROTection:CLEar 

Description: Resets the reverse power protection circuit. 

Parameters: None 

OUTPut[:POWer]:PROTection:TRIPped? 

Description: Queries the state of the reverse power protection circuit: reset (0) or tripped (1). 
Parameters: None 
Response: <Boolean> 

Returned values: 0 j 1 
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OUTPut[:POWer][:STATe] 


Description; 


Parameters: 
Valid values: 
*RST sets: 


Turns the RF output on or off. This is the ‘final’ switch before the RF OUTPUT socket, 
and has no effect on the configuration of modulation paths within the instrument. 

Corresponds to the RF ON/OFF key. 

<Boolean> 

OFF I ON 10 11 

OFF 


OUTPut[:POWer][:STATe]? 


Description: 
Parameters; 
Response: 
Returned values: 


Queries whether the RF output is on (1) or off (0). 
None 

<Booiean> 

Oil 
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(ROSCiliator subsystem) 


Internal/externaB reference frequency 

Commands for: 

• choosing the source of the instrument’s reference oscillator 

• outputting the internal reference signal. 

ROSCiliator 
;INTernal 
: AD Just 
:SAVE 
[:VALue]\? 

:SOURce\? 


4-27 









ncmu i c urcnMi iuim 


ncrCKClMUC Ud^ll-i-Ai UUItflIVIAiMUa 


ROSCtllator;INTerna[:ADJust:SAVE 

Description: Saves the manually-entered offset from the reference oscillator’s tuning value. 
Parameters: None 
*RST sets: No effect 


hO,SCillator:INTernal:ADJust[:VALue] 

Description: Sets an offset from the reference oscillator’s tuning value, which is established during 
calibration. 

Parameters: <numeric_value> 

Valid values: <NRft» j MAXimum [ MINimum 
*RST sets: No effect 


ROSCillator:INTemal:ADJust[:VALue]? 


Description: 
Parameters: 
Response: 
Returned values: 


Queries the offset from the reference oscillator’s tuning value. 

None 

<NR2> 

Offset frequency in Hz 
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REMOTE OPERATION 


REFERENCE OSCILLATOR COMMANDS 


ROSCiilatoriSOURce 


Description: Selects an internal or external frequency standard. 
Parameters: <CPD> 

Valid values: INTIEXTIODIR IEXTIINDIEXTIOIND IINTIOOUT 


Internal | External 10 MHz direct ] External 1 MHz indirect | External 10 MHz 
indirect | Internal 10 MHz out 

Internal: the instrument’s own internal 10 MHz standard. 

External: a 1 or 10 MHz external standard. 

Direct: the internal standard for the instrument’s RF section is provided directly from 
the external standard. 

Indirect: the internal standard is provided from the OCXO, locked to the external 
standard. 

*RST sets: No effect 


ROSCillator:SOURce? 


Description: 
Parameters: 
Response: 
Returned values: 


Queries which frequency standard is selected. 

None 

<CRD> 

INT I EXTIODIR I EXTIIND I EXTIOIND I INTIOOUT 
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The SOURce subsystem contains commands that cover ail aspects of 
frequency, modulation, power and sweeping 

The [SOURce] subsystem consists of: 

• The [FREQuencyl subsystem, which controls frequency parameteis of the carrier and sweep 
signals 

• The [LIST] subsystem, which controls list mode sweeping 

• The [MODuIation]:AM subsystem, which controls all aspects of AM modulation 

• The [MODulation]:BURst subsystem, which controls external and internal burst control, 
attenuation and profiles 

• The [MODulation]:FM subsystem, which controls all aspects of FM modulation 

• The [MODulation]:IQ subsystem, which controls all aspects of internal and external IQ 
generation, including RTBB (digital modulation, DM) and ARB 

• The [MODulation]:PM subsystem, which control ail aspects of pulse modulation 

• The [MODulationl:PULM subsystem, which turns pulse modulation on or off 

• The [POWer] subsystem, which sets all ^pecls of carrier and sweep levels 

• The [SWEep] subsystem, which controls the generation of frequency and power sweep signals 

Each of these subsystems is dealt with separately in the following sections. 

The [SOURce] subsystem effectively controls the switching and configuration of internal and 
external signal sources and modulation paths within the instrument. Fig. 4-1 on page 4-19 is a 
representation of the OUTput and [SOURce] commands and their relationship to die sources. 

You can see from this that the [SOURce] commands control: 

the configuration of signal sources: [SOURce][:MODulation]:<modn>:E5Cremal 
[SOURceH:MODulation]:<modn>:INTemal; 

the selection of signal sources: [SOURce][:MODulation]:<modn>:SOURce; 

and switching modulation paths: [SOURce][:MODulation]:<modn>:STATe. 

Note that Fig. 4-1 does not necessarily represent the actual hardware in the instrument. 

The menu structure of the [SOURce] subsystem is as follows: 

[SOURce] 


:FREQuency 

Carrier frequency 

:UST 

List mode sweep 

[iMODulation] 

Carrier moduiation... 

:AM[1]|2 

...AM 

:BURst 

...burst 

:FHOPping 

...frequency hopping 

:FM[1]|2 

...FM 

:IQ 

...IQ, ARB, RTBB 

:PM[1]|2 

...phase 

:PULM 

...pulse 

:POWer 

RF ievei 

:SWEep 

Carrier/power sweep 












([SOURce]:FREQuency subsystem) 


Carrier frequency, phase, sweep 

Commands for: 

• Setting carrier frequency, phase, phase reference, phase noise optimization and sensitivity 

• Setting carrier frequency mode 

• Setting carrier irequency step size 

• Setting carrier sweep mode operating frequency 

• Setting carrier sweep step size, spacing and mode 

• Setting carrier sweep stop and start fi'equencies. 


[:CW|:FIXed]\? 

:STEP 


:PHASe 

[:ADJust]\? 

:OPT!misatton\? 

:REFerence\? 

iSENSitivityV? 

:SWEep 

:DWELI\? 

iMANuai 

:SPACing\? 

;STARt\? 

:STEP 

[:UNear]\? 

;LOGar!thmlc\? 

:STOP\? 









REMOTE OPERATION 


CARRIER FREQUENCY COMMANDS 


[SOURce]:FREQuency[:CWl:FIXed] 

Description: Sets the carrier frequency by value, to maximum or minimum, stepping up or down, 
returning to the last full setting, or setting the current value to be the new setting. 

Parameters: <numeric_value> 

Valid values: <NRf>(Hz) | MAXimum | MT Nim um | UP | DOWN j RETum | REFerence 
*RST sets: MAX 

[SOURce]:FREQuency[:CWi:FIXed]? 

Description: Queries the carrier frequency by value. 

Parameters: None 
Response: <NR2> 

Returned values: Carrier frequency in Hz 


[SOURcej:FREQuency[:CWI:FIXed;;STEPr:INCRGment] 

Description: Sets the carrier frequency step size. 

Parameters: <numeric_value> 

Valid values: <NRfc>(Hz) [ MAXimum | MINimum 
*RST sets: 1 kHz 


[SOURce]:FREQuency[:CWI:FIXecl]:STEP[:INCRement]? 


Description: 
Parameter: 
Response: 
Returned values: 


Queries the carrier frequency step size by value. 

None 

<MR2> 

Carrier frequency step size in Hz 
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[SOURce]:FREQuency:MODE 

Description: Sets the mode of operation of the carrier frequency. 

Parameters: <CPD> 

Valid values: CW | HXed | SWEep | LIST 

CW atui FIXed are aliases; both are implemented here, as required by SCPI. 
‘RSTsets: CW 

[SOURce]:FREQuency:IVIODE? 

Description: Queries the mode of operation of the carrier frequency. 

Parameters: None 
Response; <CRD> 

Returned values: CW 1HX | SWE | LIST 

[SOURce]:FREQuency:PHASe[:ADJust] 

Description: Sets the carrier frequency phase. 

Parameters: <NRf> 

Valid values: -360° to 0° to +360° 

*RST sets: 0° 

[SOURce]:FREQuency:PHASe[:ADJust]? 

Description: Queries the carrier frequency phase. 

Parameters: None 
Response: <NR2> 

Returned values: Degrees 
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[SOUfilce]:FREQuericy:PHASe;OPTimisation .... 

Description: Sets the phase noise performance. 

Parameters: <CPD> 

Valid values: LTEN less than 10 kHz: optimizes phase noise less than 10 kHz away from carrier 
(gives faster synthesizer settling) 

GTEN greater than 10 kHz: optimizes phase noise more than 10 kHz away from 
carrier (gives slower synthesizer settling) 

*RST sets: GTEN 

[SOURce]:FREQuency:PHASe:OPTimisation? 

Description: Queries the phase noise setting. 

Parameters: None 
Response: <CRD> 

Returned values: LTEN | GTEN 

[SOURce]:FREQuency:PHASe:REFerence 

Description: Sets the current carrier frequency phase as a zero reference. 

Parameters; None 

[SOURce]:FREQuency:PHASe:REFerence? 

Description: (Queries the carrier fr^uency’s phase relative to the zero reference. 

Parameters: None 
Response: <NR2> 

Returned values: Degrees 


4-36 







REMOTE OPERATION 


CARRIER FREQUENCY COMMANDS 


[SOURce]:FREQuency:PHASe:SENSitivity 

Description: Sets the sensitivity of the rotary control when setting up carrier phase shift. 

Parameters: <CPD> 

Valid values: FINe (0.036°) 

MEDium (0.360°) 

COARse(L44°) 

*RST sets: HN 

[SOURce]:FREQuency:PHASe:SENSitivity? 

Description; Queries the sensitivity of the rotary control. 

Parameters: None 
Response: <CRD> 

Returned values: FIN | MED | COAR 

[SOURce]:FREQuency:SWEep:DWELI 

Description: Sets the time per sweep step for the carrier frequency. 

Parameters: <NRf> 

*RST sets: 50 ms 

[SOURce]:FREQuency:SWEep;DWELI? 

Description: Queries the time per sweep step for the carrier frequency. 

Parameters: None 
Response: <NR2> 

Returned values: Time in s. 


4-37 













REMOTE OPERATION 


CARRIER FREQUENCY COMMANDS 


[SOURce]:FREQi|ency:SWEep:MANual 

Description: Sets a new carrier frequency whilst a sweep is paused. 

Pa ram ete rs: <numeric_value> 

Valid values: <NRf>(Hz) | MAXimum | MINimum | UP | DOWN 

Set by value, to maximum or minimum, or stepping up or down. 

This command is available only when FREQ:MODE SWEep is selected, and sweep 
operation is not in progress (PAUSED or WAITING FOR TRIGGER). The frequency 
value should be limited to the range determined by FREQ:SWEep:STARt and 
FREQ:SWEep:STOP. 

[SOURce]:FREQuency:SWEep:MANual? 

Description: Queries the carrier frequency set during a paused sweep. 

Parameters: None 
Response: <NR2> 

Returned values: Carrier frequency in Hz 

[SOURce]:FREQuency:SWEep:SPACing 

Description: Sets the carrier sweep step points to either linear or logarithmic spacing. 

Parameters: <CPD> 

Valid values: LINear | LOGarithmic 
*RST sets: LIN 

[SOURce]:FREQuency:SWEep:SPACing? 

Description: Queries whether carrier sweep step points have linear or logarithmic spacing. 
Parameters: None 
Response: <CRD> 

Returned values: LIN | LOG 
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[SOU Rce]: FREQuency:S)g?Eep:STARt 

Description: Sets the start frequency for a carrier sweep. 
Parameters: <numeric_value> 

Valid values; <NRf>(Hz) | MAXimum | MINimum 
*RST sets: MIN 

[SOURce]:FREQuency:SWEep:STARt? 

Description: Queries the start frequency for a carrier sweep. 
Parameters: None 
Response: <NR2> 

Returned values: Start frequency in Hz 

[SOURce]:FREQjency:SWEep:STEP[:LlNear] 

Description: Sets the size of linear carrier sweep steps. 
Parameters: <numeric_value> 

Valid values: «cNRfc>(Hz) | MAXimum | MINimum 
*RST sets; I kHz 

[SOURce]:FREQuency;SWEep:STEP[:LINear]? 

Description: Queries the size of linear carrier sweep steps. 
Parameters: None 
Response: <NR2> 

Returned values: Sweep step size in Hz 
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[SOURce]:FREQuency:SWEep:STEP;LOGarithmic 

Description: Sets the size of logarithmic carrier sweep steps. 
Parameters: <numeric_value> 

Valid values: <NRf>(PCT) | MAXimum | MINimum 
*RSTsets: 1 PCX 

[SOURce]:FREQuency:SWEep:STEP[:LOGarithmic]? 

Description: Queries the size of logarithmic carrier sweep steps. 
Parameters: None 
Response: <Mk2> 

Returned values; Sweep step size as a percentage 


fSOURce]:FREQLiency;SWEep:STOP 

Description: Sets the stop frequency for the carrier sweep. 
Parameters; <numeric_value> 

Valid values: <NRf>(Hz) {MAXimum | MINimum 
*RST sets: MAX 


SOURce]:FREQuency:SWEep:STOP? 


Description: 
Parameters: 
Response: 
Returned values: 


Queries the carrier sweep’s stop frequency. 

None 

<NR2> 

Sweep stop frequency in Hz 
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([SOURce]:LIST subsystem) 


List mode sweep handling and triggering 

Commands for: 

• Controlling operation of a list mode frequency or power sweep 

• Setting the sweep trigger mode. 

[SOURce] 

:LIST 

:ABORt 

rCALCufate 

:CLEar 

:ALL 

:TEND 

:CONTinue 

:DELete 


:FREQuency\? 

:INiTiate 

:INSert 

:OPERation\? 

:PAUSe 

:POWer\? 

:RESet 

:STARt\? 

:STOP\? 

:TRIGgert? 

:SLOPe\? 

:VALue\? 
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[SOURce;.;LIST 

Description: Inserts a sequence of frequency and power values into the list in sequence, starting at 
the address given. 

Parameters: <NRf>,<]SrRf>,<NRf>[,<NRf>,<NRf>...] 

Valid values: <addr>,<freq>,<power>[,<ffeq>,<power>...] <addr> is an integer within the address 
range of the list 

[SOURce]:LIST:ABORt 

Description: Stops the list sweep immediately. 

Parameters: None 

[SOURce]:LIST:CALCulate 

Description: Calculate hardware settings for list frequencies and powers. 

Parameters: None 

rSOURce;:LIST:CLEar 

Description: Clears the entry at this address. 

Parameters: <NRf> 

Valid values: <addr>, an integer within the address range of the list 

[SOURce;:UST:CLEar:ALL 

Description: Clears all entries in the list. 

Parameters: None 
Valid values: None 

[S5URce]:iJSTr:CLEar:TEND 

Description: Clears all entries fix>m this address to the end of the list. 

Parameters: <NRf> 

Valid values: <addr>, an integer within the address range of the list 

[SOURce]:LIST:CONTinue 

Description: Continues a paused list sweep. 

Parameters: None 
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REMOTE OPERATION 


LIST COMMANDS 


[SOURce]:yST:DELete 

Description: Deletes the list entry at this address, shifting all following entries up. 

Parameters: <NRft> 

Vaiid values: <addr>, an integer within the address range of the list 

ISOURce]:UST:DWELI 

Description: Sets the dwell time, the dme spent at each address in the list. 

Parameters: <NRf> 

Valid values: <time (s)> 

[SOURce]:LIST:DWELI? 

Description: Returns the dwell time. 

Parameters: None 
Response: <NR2> 

Returned values: Dwell time in s 

[SOURce]:LIST:FREQuency 

Description: Inserts a sequence of frequencies into the list, starting at the address given. 

If there is already a list entry starting at this address, the command overwrites the 
frequency value(s) but does not modify the power value(s). If entries are not yet 
defined, the current power (specified by :SOURce:POWer?) is set as the power value. 

Parameters: <NRf>,<NRf>[,<NRt>...] 

Valid values: <addr>,<freq>[,<freq>...] <addr> is an integer within the address range of the list 

[SOURce]:UST:FREQuency? 

Description: Returns the frequency at a specified list address. 

Parameters: <addr> 

Response: <NR1> 

Returned values: Frequency in Hz 

[SOURce]:LIST:INITiate 

Description: Starts a list sweep. 

Parameters: None 
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REMOTE OPERATION 


LIST COMMANDS 


[SOURce]:UST:INSert 

Description; Inserts frequency and power values into the list at this address, shifting all following 
entries down. 

Parameters: <NRf>,<NRf>,<NRfi> 

Valid values; <addr>,<frequency>,<power> <addr> is an integer within the address range of the list 

[SOURce]:LIST:OPERation 

Description: Sets whether the list sweep mode is single or continuous. 

Parameters: <CPD> 

Valid values: SINGle \ CONTinuous 
*RST sets: SING 

[SOURce]:LIST:OPERation? 

Description: Returns whether the list sweep mode is single or continuous. 

Parameters: None 
Response: <CRD> 

Returned values: SING | CONT 

[SOURce]:LIST:PAUSe 

Description: Pauses the list sweep. 

Parameters: None 
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REMOTE OPERATION 


LIST COMMANDS 


[SOURce]:LIST:POWcr 

Description: Inserts a sequence of powers into the list, starting at the address given. 

If there is already a list entry starting at this address, the command overwrites the power 
value(s) but does not modify the frequency value(s). If entries are not yet defined, the 
current frequency (specified by :SOURce:FREQuency?) is set as the frequency value. 

Parameters: <NRf>,<NRf>[,<NRf>...] 

Valid values: <addr>,<power>[,<power>...] <addr> is an integer within the address range of the list 

[SOURce]:LIST:POWer? 

Description: Returns the power at a specified list address. 

Parameters: <addr> 

Response: <NR1> 

Returned values: Power in dBm 

[SOURce]:UST:RESet 

Description: Returns the list sw^p to its start address. 

Parameters: None 


[SOURce]:LIST:STARt 


Description: 
Parameters: 
Valid values: 
*RST sets: 


Defines the start address, from which the list sweep is executed. 
<NRfr> 

<addr>, an integer within the address range of the list 
0 


[SOURce]:LIST:STARt? 


Description: 
Parameters: 
Response: 
Returned values: 


Returns the start address, from which the list sweep is executed. 

None 

<addr> 

Start address 














REMOTE OPERATION 


LIST COMMANDS 


[SOURce];LIST:STOP 

Description: Defines the stop address, at which the list sweep halts. 
Parameters: <NRf> 

Valid values: <addr>, an integer within the address range of the list 
*RST sets: Maximum list address 

[SOURce]:UST:STOP? 

Description; Returns the stop address, at which the list sweep halts. 
Parameters: None 
Response: <addi> 

Returned values: Stop address 

[SOURce]:LIST;TRIGger 

Description: Sets the trigger mode to off, start, start then stop, or step. 
Parameters: <CPD> 

Valid values: OFF | STARt | SSTOP j STEP 
*RST sets: OFF 

[SOU Rce] :LIST:TRIGger? 

Description: Queries the trigger mode for the list sweep. 
Parameters: None 
Response: <CRD> 

Returned values: OFF | STAR | SSTOP | STEP 
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[SOURce]:LIST:TRIGger:SLOPG 

Description: Sets the polarity of the external trigger. 

Parameters: <CPD> 

Valid values: Positive | NEGative 
*RST sets: POS 

[SOU Rce]: LIST:TRIGger:SLOPe? 

Description: Queries the polarity of the external trigger. 

Parameters: None 
Response: <CRD> 

Returned values: POS | NEG 

[SOURce];LIST:VALue 

Description: Modifies the frequency and power values at the specified address. 
Parameters: <NRl>,<NRf>,<NRf> 

Valid values: <addr>,<freq>,<power> 



Description: Returns the fi-equency and power values at the specified address. 
Parameters: None 
Response: <NR1>,<NR2>,<NR2> 

Returned values: Address and the associated firequency and power values 
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([SOURce][:MODulat!on]:AM subsystem) 


AM depth, source, frequency, waveshape, mod. sweep, phase, input 
parameters 

Commands for: 

• Setting AM frequency and frequency step size 

• Setting AM depth and depth step size 

• Setting AM coupling, impedance and sensitivity 

• Setting AM mode (fixed or sweep) 

• Setting AM waveshape and time per sweep 

• Setting AM sw^p parameters 

• Setting intemal/extemal source on/off 

• Setting phase relationship of AM2 with respect to AM 1. 
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[SOURce] 

[;MODulation] 

:AM[ip 

[:DEPTh]\? 

:STEP 

[:INCRement]\? 

:EXTernal 

:COUPnng\? 

:IWIPedance\? 

:SENSItiv!ty\? 

:INTernaI 

:FREQuency\? 

[:FIXecl] 

:STEP 

[:INCRemeat]\? 

:MODE\? 

:SWEep 

:DWELI\? 

:MANuaf\? 

:SPACing\? 

:STARt\? 

:STEP 


:INTemal 

:PHASe\? 

:SENSitivity\? 
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[SOURce][:MODulation]:AM[1]l2[:D^Th] 

Description: 

Sets the AM depth as a percentage. 

Parameters: 

<numeric_value> 

Valid values: 

<NRf>(PCT) 1 MAXimum | MlNimum j UP | DOWN [ RETum | REFerence 

Set by value, to maximum or minimum, stepping up or down, returning to the last full 
setting, or setting the current value to the last full setting. 

*RST sets: 

MIN 

[SOURce][:MODulation]:AM[1]l2[:DEPTh]? 

Description: 

Queries the AM depth. 

Parameters: 

None 

Response: 

<NR2> 

Returned values: 

AM depth as a percentage 


[SOURce][;MODulation]:AM[1]l2[:DEPTh]:STEP[:lNCRement] 


Description: Sets the AM depth step size as a percentage. 

Parameters: <numeric_value> 

Valid values: <NRf>(PCT) j MAXimum [ MlNimum 
*RST sets: 1 PCX 

[SOURce][:MODulation]:AM[1]l2[:DEPTh]:STEP[:INCRement]? 

Description: Queries the AM depth step size. 

Parameters: None 
Response: <NR2> 

Returned values: AM depth step size as a percentage 
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[SOURce][;MODulation]:AM[.1]12;EXTernal:COUPIing 

Description: Selects AC or DC coupling for the external source. 

Parameters: <CPD> 

Valid values: AC | DC 
*RST sets: AC 

[SOURce][:MODulation]:AM[1]l2:EXTernal:COUPIing? 

Description: Queries whether the external source is AC- or DC -coupled. 
Parameters: None 
Response: <CRD> 

Returned values: AC | DC 

[SOURce][:MODulation]:AM[1]i2:EXTemal:IMPedance 

Description: Selects the impedance of the external source input — 50 Q or 1(X) kQ. 
Parameters: <CPD> 

Valid values: Z50|K100 

*RST sets: Z50 (in SCPI mode) or K1(X) (in 202x emulation). 

[SOURce][:MODulation]:AM[1]l2:EXTernal:IMPedance? 

Description: Queries the impedance of the external source input. 

Parameters: None 
Response: <CRD> 

Returned values: Z501 KlOO 
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REMOTE OPERATION 


AM OUMMANDS 


[SOURce][:MODulation]:AM[1]i2:EXTema!;SENSitivity 

Description: Selects the sensitivity of the external source input for AM — 1 V RMS or 1 V peak. 
Parameters: <CPD> 

Valid values: VRMS | VPK 
*RST sets: VRMS 

[SOURc6][:MODulation]:AM[1]l2;EXTemal:SENSitivity? 

Description: Queries the sensitivity of the external source input for AM. 

Parameters: None 
Response: <CRD> 

Returned values: VRMS | VPK 

[SOURce][:MODuiation]:AI\/l[1]l2:INTernal:FREQuency[;FlXed] 

Description: Sets the internal AM frequency. 

Parameters: <numeric_value> 

Valid values: <NRf>(Hz) | MAXimum | MINimum | UP | DOWN | RETum | REFerence 

Set by value, to maximum or minimum, stepping up or down, returning to the last full 
setting, or setting the current value to the last full setting. 

*RST sets: AMI = I kHz, AM2 = 400 Hz 

[SOURce][:MODulation]:AM[1]l2:INTemal:FREQuency[:FIXed]? 

Description: Queries the internal AM frequency. 

Parameters: None 
Response: <NR2> 

Returned values: AM frequency in Hz 
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AM OOMMANUb 


[SOURce][:MODulation]:AM[1]l2:INTerna!;FREQuency[:F!Xed] 

:STEP[:INCRement] 

Description: Sets the internal AM frequency step. 

Parameters: <numeric_value> 

Valid values: <NRf>(Hz) | MAXimum | MfNimum 
*RST sets: 10 Hz 

[SOURce][;MODulation]:Aiy|[1]l2:INTernal:FREQuency[:FIXed] 

:STEP[:INCRement]? 

Description: Queries the internal AM frequency step size. 

Parameters: None 
Response: <NR2> 

Returned values: AM frequency step size in Hz 

[SOURce][:MODulation]:AM[1]l2:INTernal:FREQuency;MODE 

Description: Sets the mode of the AM frequency oi^ration. 

Parameters: <CPD> 

Valid values: FIXed | SWEep 
*RST sets: FIXed 


[SOURce][;MODulation]:AM[1]l2:INTernal:FREQuency:W10DE? 


Description: 
Parameters: 
Response: 
Returned values: 


Queries the mode of the AM frequency operation (fixed or sweep). 

None 

<CRD> 

FDCISWE 
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[SOURce][:MODulation]:AM[1]i2:INTerna[;FREQuency:SWEep 

:DWELI 

Description: Sets the time per sweep step for AM. 

Parameters: <numeric_vaiue> 

Valid values: <NRf>{ms) | MAXimum | MINimum 
*RST sets: 50 ms 

[SOURce][:MODulation]:AWI[1]l2:INTernal:FREQuency:SWEep 

:DWELI? 

Description: Queries the time sweep step for AM. 

Parameters: None 
Response: <NR2> 

Returned values: Dwell time in ms 

[SOURce][:MODulation]:AM[1]l2:INTernal:FREQuency:SWEep 

:MANual 

Description: Sets a new AM frequency whilst a sweep is paused. 

Parameters: <numeric_value> 

Valid values: <NRfc>(Hz) | MAXimum | MINimum | UP | DOWN 

Set by value, to maximum or minimum, or stepping up or down. 

This command is available only when AM[l]|2:INTemal:MODE SWEep is selected, 
and sweep operation is not in progress (PAUSED or WAITING FOR TRIGGER). The 
frequency vdue should be limited to the range determined by 
AM[l]|2:INTemal:SWEep:STARt and AM[l]!2:INTemal:SWEep:STOP. 

[SOURce][:MODulation]:AM[1]l2:INTernal:FREQuency:SWEep 

rMANual? 

Description: Queries the AM frequency set during a paused sweep. 

Parameters: None 
Response: <NR2> 

Returned values: AM frequency in Hz 
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[SOURce][;MODulation]:AI\/I[1]l2:INTernal:FREQuency:SWEep 

iSPACinq 

Description: 

Sets the mode of sweep spacing for AM. 

Parameters: 

<CPD> 

Valid values: 

LINear | LOGarithmic 

*RST sets: 

UN 

[SOURce][:MODulation]:AM[1]l2:INTernal:FREQuency:SWEep 

:SPACing? 

Description: 

Queries the mode of sweep spacing for AM. 

Parameters: 

None 

Response: 

<CRD> 

Returned values: 

LIN 1 LOG 

!SOURcej[:MODu!ation]:AM11]:2:INTernai:FREQuency:SWEep 

:STARt 

Description: 

Sets the start frequency for the AM sweep. 

Parameters: 

<:numeric_value> 

Valid values: 

<freq>(Hz) 1 MAXimum | MINimum 

*RST sets: 

MIN 

[SOURce][:MODulation]:AIVI[1]l2:INTemal:FREQuency:SWEep 

:STARt? 

Description: 

Queries the start frequency for the AM sweep. 

Parameters: 

None 

Response: 

<NR2> 

Returned values: 

AM sweep start frequency in Hz 
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Description: 
Parameters: 
Valid values: 
*RST sets: 


Sets the size of the step for linear AM sweeps. 
<numeric_value> 

<freq>(Hz) | MAXimum | MINimum 
IkHz 


[SOURce][;MODulation]:AM[1]l2:INTemal:FREQuency:SWEep 

:STEP[:LINear]? 


Description: 
Parameters: 
Response: 
Returned values; 


Queries the size of the step for linear AM sweeps. 

None 

<NR2> 

Linear sweep step size in Hz 


[SOURce][;MODulation]:AM[1]l2:INTernal;FREQuency:SWEep 

:STEP:LOGarithmic 


Description: 
Parameters: 
Valid values: 
*RST sets; 


Sets the size of the step for logarithmic AM sweeps as a percentage. 
<numeric_value> 

<NRf>(PCT) I MAXimum | MINimum 
iPCT 


[SOURce][:MODuiation]:AM[1]l2:INTernai:FREQuency;SWEep 

:STEP:LOGarithmic? 


Description: 
Parameters: 
Response: 
Returned values: 


Queries the size of the step for logarithmic AM sweeps. 

None 

<NR2> 

Logarithmic sweep step size as a percentage 
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[SOURce][;MODuiation]:AM[1]!2;!NTernai:FREQuency:SWEep 

:STOP 

Description: Sets the stop frequency for the AM sweep. 

Parameters: <numeric_value> 

Valid values: <NRf>(Hz) j MAXimum | MINimum 
*RST sets: MAX 

[SOURce][:MODulation]:AIVI[1]l2:INTernal:FREQuency:SWEep 

:STOP? 

Description: Queries the stop frequency for the AM sweep. 

Parameters: None 
Response: <NR2> 

Returned values: AM sweep stop frequency in Hz 

[SOURce][:MODuiation]:AM[1]l2:INTerna!;SHAPe 

Description: Selects the shape of the internally-generated AM waveform. 
Parameters: <CPD> 

Valid values: SINE I SQUare | TRIangle | RAMP 
*RST sets: SINE 

[SOURce][:MODulation]:AM[1]l2:INTernal:SHAPe? 

Description: Queries the shape of the internally generated AM. 

Parameters: None 
Response: <CRD> 

Returned values: SINE [ SQU | TRI | RAMP 
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[SOURce][:MODulation]:AM[1 ]l2:S0URce 

Description: Selects either an internal or external source to generate AM. 

Parameters: <CPD> 

Valid values: INTemal | EXTernal 
*RST sets: INT 

[SOURce][:MODulation]:AIVI[1]l2:SOURce? 

Description: Queries whether the source for AM is internal or external. 

Parameters: None 
Response: <CRD> 

Returned values: INT | EXT 

[SOURce][:MODulation]:AM[1]l2:STATe 

Description: Adds AMI or AM2 to the set of active modulations, or removes AMI or AM2 from it: 
see Fig. 4-1 on page 4-19. 

Parameters: <Boolean> 

Valid values: OFF | ON 10 11 

*RST sets; OFF 

[SOURce][:MODulation]:AM[1]l2:STATe? 

Description: Queries whether the AM path is on (1) or off (0). 

Parameters; None 


Response: <Booiean> 
Returned values: 011 
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[SOURce][;I\/IODulation]:AM2:INTernal;PHASe 

Description: Sets the phase offset of AM2 relative to AMI. 

Parameters: <numeric_value> 

Valid values: <NRf> | UP | DOWN 
*RST sets: 0 

[SOURce][:MODulation]:AM2:INTernal:PHASe? 

Description: Queries the phase offset of AM2 relative to AML 
Parameters: None 
Response: <NR2> 

Returned values: Phase angle (degrees) 

[SOURce][:MODulation]:AM2:INTernal:PHASe:SENSitivity 

Description: Selects the sensitivity of the rotary control or and keys when setting up the 

phase offset of AM2 relative to AML 

Parameters: <CPD> 

Valid values: FINe (0.01° resolution) 

MEDium (0.1° resolution) 

COARse (1.0° resolution) 

*RST sets: FINe 

[SOURce][:MODulation]:Aiyi2:INTernal:PHASe:SENSitivity? 

Description: Queries the sensitivity of the rotary control or and keys when setting up the 

phase offset of AM2 relative to AMI. 

Parameters: None 

Response: <CRD> 

Returned values: FIN j MED | COAR 
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([SOURce][:MODuiation]:BURst subsystem) 


Burst source, rise and fall times, attenuation, position 

Commands for: 

• Setting burst control parameters. 
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[SOURce] 

[:MODulatfon] 

:BURSt 

:EXTemal 

:ALTernate 

:ATTenuatlon\? 

:STATe\? 

[:DEFtne] 

:DDELta\? 

:FTIMe\? 

:OFFSet\? 

:PROFIIe\? 

:RTIMe\? 

;TINTerva*\? 

:INTernal 

:ALTernate 

:ATTenuation\? 

:STATe\? 

iTRANsition 

:CLEar 

[:TEND] 

;LIST\? 

:REPea1\? 

[:DEFine] 

:DDELta\? 

:FTIMe\? 

:OFFSet\? 

:PROFIIe\? 

:RT»We\? 

:TINTerval? 

:TRANsition 

:CLEar 

[:TEND] 

:LIST\? 

:REPeat\? 

:SOURce\? 

:STATe\? 


Set burst... 
...attenuation 
...control bit 

...'on' time 
...fail time 
...positioning 
...profiie 
...rise time 
...trigger interval 


Ciear transition points 
List transition points 
Burst marker repeat length 


Source for burst control 
Burst source on/off 
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[SOURce][:MODulatijpn]:BURSt:EXTernal:ALTemate:ATTenuation 

Description: Sets attenuation to decrease the RF level from the nominal value. 
Parameters: <numeric_value> 

Valid values: <NRf>(dB) | MAXimum | MINimum 
*RST sets: MINimum 


[SOURce][:MODulation]:BURSt:EXTernal:ALTernate:ATTenuation? 

Description: Queries the attenuation setting. 

Parameters: None 
Response: <NR2> 

Returned values: Level in dB 


[SOURce][:MODulation];BURSt:EXTernal:ALTernate:STATe 

Description: Sets the state of the attenuation control bit for dual burst control. 
Parameters: <Boolean> 

Valid values: OFF|ON|0|1 
*RST sets: OFF 


SOURce][:MODulation]:BURSt:EXTernal:ALTemate:STATe? 


Description: 
Parameters: 
Response: 
Returned values: 


Queries the state of the attenuation control bit for dual burst control. 

None 

<NR1> 

0| I 
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[SOUI^ce][:MOQiilation]:pURSt:EXTernal[:DEFine]:DDELta 

Description: Sets the burst duration delta, which modifies the burst length ('on' time). 
Parameters: <numeric_value> 

Valid values: <NRf>(s) | MAXimum | MINimum 
*RST sets: O.Ops 


[SOURce][;MODulation]:BURSt:EXTernal[:DEFine]:DDELta? 

Description: Queries the burst length. 

Parameters: None 
Response: <NR2> 

Returned values: Time in seconds 


[SOURce][:MODulation]:BURSt:EXTemal[:DEFine];FnMe 

Description: Sets the burst fall time 
Parameters: <numeric_value> 

Valid values: <NRf>(s) | MAXimum | MINimum 
*RST sets: MINimum 


[SOURce][:MODulation]:BURSt:EXTemal[;DEFine]:FnMe? 


Description: 
Parameters: 
Response: 
Returned values: 


Queries the buret fall time. 

None 

<NR2> 

Time in seconds 
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[SOURce][:l\/IODulation]:BURSt:EXTernal[:DEFine]:OFFSet 

Description: Sets the burst offset, which positions the burst with respect to the Marker 1 or external 
trigger input. 

Parameters: <numeric_value> 

Valid values: <NRf>(s)) MAXimum | MINimum 
*RST sets: O.Ojis 

[SOURce][:MODuiation]:BURSt:EXTernal[:DEFine]:OFFSet? 

Description: Queries the burst offset. 

Parameters: None 
Response: <NR2> 

Returned values: Time in seconds 

[SOURce][:MODulalion]:BURSt:EXTefnall:DEFine]:PROFiIe 

Description: Sets the burst profile. 

Parameters: <CPD> 

Valid values: <NONE> | COSine j GAUSsian 
*RST sets: COSine 

[SOURce][:MODulation]:BURSt:EXTernal[:DEFine]:PROFile? 

Description: Queries the burst profile. 

Parameters: None 
Response: <CRD> 

Returned values: NONE I COS IGAUS 
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[SOURce]::MODuiation]:BURSl;EXTernai[:DEFine]:RTIMe 

Description: Sets the burst rise time. 

Parameters: <numeric_value> 

Valid values: <NRf>(s) | MAXimum | MINimum 
*RST sets: MINimum 

[SOURce][:MODulation]:BURSt:EXTernal[:DEFine];RTIMe? 

Description; Queries the burst rise time. 

Parameters: None 
Response: <NR2> 

Returned values: Time in seconds. 


[SOURcei[:MODulation]:BURSt:EXTerna![:DEFine]:TINTerval 

Description: Sets the burst trigger interval, the time taken for the output power to settle at the 
user-defined level after the Marker 1/extemal trigger input. 

Pa ram eters: <numeric_value> 

Valid values: <NRf>(s) | MAXimum | MINimum 

*RST sets: 1.5 x rise time, minimum 


[SOURce][:MODulation]:BURSt:EXTemal[:DEFine]:TINTerval? 


Description: 
Parameters: 
Response: 
Returned values: 


Queries the burst trigger interval. 

None 

<NR2> 

Time in seconds. 
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[SOURcel[:MODulation]:BURSt:lNtemal:ALTemate:ATTenuation 

Description: Sets attenuation to decrease the RF level from the nominal value. 

Parameters: <numeric_value> 

Valid values: <NRf>(dB) | MAXimum | MINimum 
*RST sets: MINimum 

[SOURce][:MODulation]:BURSt:INTernal:ALTernate:ATTenuation? 

Description: Queries the attenuation setting. 

Parameters: None 
Response: <NR2> 

Returned values: Level in dB 

[SOURce][;MODulation]:BURSt:INTernal:ALTernate:STATe 

Description: Sets the state of the attenuation control bit. 

Parameters: <Boolean> 

Valid values: OFF j ON 1011 
*RST sets: OFF 

[SOURce][:MODulation]:BURSt:INTernal:ALTernate:STATe? 

Description: Queries the state of the attenuation control bit. 

Parameters: None 
Response: <NR1> 

Returned values: 0| 1 

fsdORce][:MODulationi:BdR8t:iNTernal:ALfernate;1"hANstti0n 

:CUParl:TEND] 

Description; Clears the alternate level marker transition points from this point to the end of the list. 
If no value is entered, 0 is assumed, which clears ail. 

Applies only to instruments fitted with RTBB, Option 008. 

Parameters: <numeric_value> 

Valid values: <NRf>} MAXimum j MINimum 
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[SOURce][:MODulation]:BURSt;INTernal:ALTernate:TRANsition 

:LIST 


Description: Transition points are measured in symbols (the ‘offset’) from the preceding point. The 
status of the alternate level marker changes at each transition point, starting at LOW 
level. Setting any offset except the first to 0 causes remaining arguments to be set to 0 
and ignored. Setting the first transition point to 0 causes a transition to HIGH level on 
the first symbol. See Fig. 4-2 for an example. 

This command applies only to instruments fitted with RTBB, Option 008. 

Parameters: <NRf>,<NRf>[<NRf>...] 


Valid values: StartTransitionPoint,tpl[,tp2...,tpl6] 
*RSTsets: All Os 


Example: : BURS : INT : ALT: TRAN : LIST 1,5,5,990,10,10,5,975,2,0 


[SOURce][:MODulation]:BURSt;INTernal:ALTernate:TRANsition 

:LIST? 

Description: Queries the alternate level transition points. 

Parameters: None 

Response: <]SrRl>, <NR1>[,<NR1...<NR1>] 

Returned values: Offsets in symbols 

Example: : burs : INT : alt :TRAN: list? 1,5,5,990,10,10,5,975,2,0 


Symbols 0 5 10 1000 1010 1020 1025 2000 0 
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Fig. 4-2 Transition points and offsets 
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[SOURce][:MODu!ation]:BURSt:l||Ternai:ALTemate:TRANsition:REPeat 

Description: Sets the repeat length of the alternate level burst marker. See Fig. 4-3 for an example. 
Pa ra m et e rs: <numeric_value> 

Valid values: <NRf>(transitions) | MAXimum | MINimum 
*RSTsets: 0 

Example: : burs :INT: ALT:TRAN:rep 4 

[SOURce][:MODulation]:BURSt:INTernal:ALTernate:TRANsition:REPeat? 

Description: Queries the repeat length of the alternate level burst marker. 

Parameters: None 
Response: <NR1> 

Returned values: Repeat length in transitions 

Example: :BURS:INT:ALT:TRAN:REP? 4 

I Repeats from here 

I-► 

Symbols 0 5 10 1000 1010, 5 10 1000 1010 



Transifion 12 3 U 1 2 3 

points 

Repeat length = 4 C567i 

Fig. 4-3 Repeat length 
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[SOURceI:MODulation]:BURSt:INTemai[:DEFine]:DDELta 

Description: Sets the burst duration delta, which modifies the burst length ('on' time). 
Parameters: <numeric_value> 

Valid values: <NRf>(s) | MAXimum | MINimum 
*RST sets: O.O^s 

[SOURce][:MODulation]:BURSt:INTernal[:DEFine]:DDELta? 

Description: Queries the burst length. 

Parameters: None 

Response: <NR2> 

Returned values: Time in seconds 

[SOURce][:MODulation]:BURSt:INTemal[:DEFine];FTIMe 

Description: Sets the burst faU time 
Parameters: <numeric_vaiue> 

Valid values: <NRf>(s) | MAXimum | MINimum 
*RST sets: MINimum 

[SOURce][:MODulation]:BURSt:INTernal[:DEFine]:FTIIVIe? 

Description: Queries the burst fail time. 

Parameters: None 
Response: <NR2> 

Returned values: Time in seconds 
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[SOURce][:MODulation]:BURSt:INTemal[:DEFine]:OFFSet 

Description: Sets the burst offset, which positions the burst with respect to the Marker 1 or external 
trigger input. 

Parameters: <numeric_value> 

Vaiid values: <NRf>(s) | MAXimum | MINimum 
*RST sets: O.O^s 

[SOURce][;MODulation]:BURSt:iNTernal[:DEFine]:OFFSet? 

Description: Queries the burst offset. 

Parameters: None 
Response: <NR2> 

Returned values: Time in seconds 

[SOURce][:MODulation]:BURSt:INTernal[:DEFine]:PROFile 

Description: Sete the burst profile. 

Parameters: <CPD> 

Valid values: <NONE> | COSine | GAUSsian 
*RST sets: COSine 

[SOURce][:MODulation]:BURSt:INTernal[:DEFine]:PROFile? 

Description: Queries the burst profile. 

Parameters: None 
Response: <CRD> 

Returned values: NONE 1 COS IGAUS 
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[SOURce][:IV10Du|ati0fl|;BURSt;INTerQal[:DEFine]:RTIMe 


Description: 
Parameters: 
Valid values: 
*RST sets: 


Sets the burst rise time. 
<numeric_vaiue> 

<NRf>(s) I MAXimum | MINimum 
MINimum 


[SOURce][:MODulation]:BURSt:!NTernal[:DEFine]:RTIWIe? 


Description: 
Parameters: 
Response: 
Returned values: 


Queries the burst rise time. 
None 

<NR2> 

TiiiK in seconds 


[SOURce][:MODulation]:BURSt:INTernal[;DEFine];TINTerva!? 


Description: 

Parameters: 
Response: 
Returned values; 


Queries the burst trigger interval, the time taken for the output power to settle at the 
user-defined level after the Marker 1/burst gate line is asserted. 

None 

<NR1> 

Time in seconds 


[SOURce][;MODulation]:BURSt;!NTernal:TRANsition:CLEar[:TEND] 


Description: 


Parameters: 
Valid values: 


Gears the burst marker transition points from this point up to the end of the list. If no 
value is entered, 0 is assumed, which clears aU. 

Applies only to instruments fitted with RTBB, Option (X)8. 

<numeric_value> 

<NRf> 
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[SOURce][:MODulation]:BURSt:INTernal:TRANsition 

:LIST 

Description: Transition points are measured in symbols (the ‘offset’) from the preceding point. The 
status of the burst marker changes at each transition point, starting at LOW level. 
Setting any offset except the first to 0 causes remaining arguments to be set to 0 and 
ignored. Setting the first transition point to 0 causes a transition to HIGH level on the 
first symbol. See Fig. 4-2 on page 4-68 for an example. 

Applies only to instruments fitted with RTBB, Option 008. 

Parameters: <NRf>,<NRf>[<NRf>...] 

Valid values: StartTransitionPoint,tpl[,tp2...,tpl6] 

*RST sets: All Os 

Example: : BURS :IHT: TRAN:list 1,5,5,990,10,10,5,975,2,0 

[SOURce][:MODulation]:BURSt:INTernal:TRANsition 

:LtST? 

Description: Queries the burst transition pointe. 

Parameters: None 

Response: <NR1>, <NR1>[,<NRI...<NR1>] 

Returned values: Offsets in symbols 

Example: :BURS:INT;TRAN:LIST? 1,5,5,990,10,10,5,975,2,0 

[SOURce][:MODu!ation];BURSt:INTernai:TRANsition;REPeat 

Description: Sets the repeat length of the burst marker. Fig. 4-3 on page 4-69 for an example. 
Parameters: <numeric_value> 

Valid values: <NRf>(transitions) | MAXimum j MINimum 
*RSTsets: 0 

Example: : burs : INT: TRAN: rep 4 

[SOURce][:MODulation]:BURSt:INTernal:TRANsition:REPeat? 

Description: Queries the repeat length of the burst marker. 

Parameters: None 
Response: <NR1> 

Returned values: Repeat length in uansitions 

Example: : burs :INT:TRAN: rep? 4 
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[SOURce][:MODulation]:BURSt:SOURce 

Description: Selects the source for burst control. 

Parameters: <CPD> 

Valid values: EXTemal | INTernal 

EXT is the rear-panel BURST GATE IN connector. 

INT is the Marker 1 control bit from the ARB. 

*RST sets: EXTemai 

[SOURce][:MODulation]:BURSt;SOURce? 

Description: Queries the source for burst control. 

Parameters: None 
Response: <CRD> 

Returned values: EXT | INT 

[SOURce][:MODulation]:eURSt;STATe 

Description: Adds Burst to the set of active modulations, or removes Burst from it: see Fig. 4-1 on 
page 4-19. 

Parameters: <Boolean> 

Valid values: OFF | ON 10 j 1 

*RST sets: OFF 

[SOURce][:MODulation]:BURSt:STATe? 

Description: Queries whether the Burst path is on (1) or off (0). 

Parameters: None 
Response: <Boolean> 

Returned values; 0| 1 
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Frequency hopping commands 

([SOURce][:MODulation]:FHOPping subsystem) 


List handiing, operating modes, marker setup, source settings 

Commands for: 

• Setting frequency hopping points 

• Setting operating mode 

• Setting marker transition points and repeat length 

• Setting and enabling the frequency bopping source 



:FLISt 


ilNSert 

[:VALue]\? 

:INTernal 

;LINear 

:ADDRessV? 

:LENGth\? 

■OPERationV? 

;RANDom 

:TRANsition 

:CLEar 

[:TEND] 

cLISTO 

:REPeat\? 

:SOURce\? 

:STATe\? 


Clear transition points 


Source for fhop control 
Phop source on/off 
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[SOURce][:MODulation]:FHOPping:FLISt:CLEar:ALL 

Description: Clears the frequency hopping list. 

Parameters: None 
Valid values: None 


[SOURce][:MODulation]:FHOPping:|=yS::CLEar[:TEND] 

Description: Clears the hopping frequency list points from this address to the end of the list. 
Pa ram ete rs: <numeric_value> 

Valid values: <NRf> 


[SOURce][:MODulatlon]:FHOPping:FySt:DELete 

Description: Deletes the hopping frequency point at this address. 
Parameters: <NRfi> 

Valid values: <addr> 

[SOURce][:MODulation]:FHOPping:FUSt:INSert 

Description: Inserts a hopping frequency point into the list at this address. 
Parameters: <NRf>,<NR5* 

Valid values: <addr>,<offset> 


[SOURce][:MODu!ation]:FHOPping:FLISt[:VALue! 

Description: Inserts a sequence of frequencies starting at the address given. 
Parameters; <NRf>,<NRf>[,<NRf>...] 

Valid values: <addr>,<offset>[,<offset>...] 

[SOURce][:MODulation]:FHOPping:FLISt[:VALue]? 

Description: Returns the addresses and values in the frequency hopping list. 
Parameters: None 

Response: <NRI>,<NR2>[,<NR1>,<NR2>...] 

Returned values: Addresses and their associated offsets 
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[SOURce][:MQPulation]:.J^OPping:l|jTernal:LINear:APDRess 

Description: Start address for linear hopping in the hop table. 

Parameters: <NRf> 

Valid values: <NRf> | MAXimum | MINimum 
*RST sets: 0 


[SOURce][:l\/IODulation]:FHOPping:INTemal:LINear:ADDRess? 

Description: Returns the start address for linear hopping in the hop table. 
Parameters: None 
Response: <addi> 

Returned values: <NRi> | MAX | MIN 

[SOURce][:MODulation]:FHOPping:INTernal:UNear:LENGth 

Description: Length of the linear hopping sequence in the hop table. 

Parameters: <NRf> 

Valid values: <NRf> | MAXimum | MINimum 
*RST sets: MAX 


[SOURce][:MODulation]:FHOPping:INTernal:LINear:LENGth? 


Description: 
Parameters: 
Response: 
Returned values; 


Returns the length of the linear hopping sequence in the hop table. 

None 

<addT> 

<NRi> I MAX I MIN 
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[SOURce][;MODulation]:FHOPping:lNTernal:OPERation 

Description: Sets whether the frequency hopping mode is linear or random. 

Parameters: <CPD> 

Valid values: LINear} RANDom 
*RST sets: LINear 

[SOURce][;MODulation]:FHOPping:INTemal:OPERation? 

Description: Returns whether the frequency hopping mode is linear or random. 

Parameters: None 
Response: <CRD> 

Returned values: LIN | RAND 

[SOURce][:MODuiation]:FHOPping:INTernai:RANDom[;PNCode] 

Description: Sets the PN code for frequency hopping. 

Parameters: <CPD> 

Valid values: PN91 PNl 11PN15 | PN161PN201PN211PN23 
*RST sets: 

[SOURce][:MODuiation]:FHOPping:INTerna!:TRANsition;CLEar[:TEND] 

Description: Clears the frequency hopping marker ttansition points from this point up to the end of 
the list. If no value is entered, 0 is assumed, which clears all. 

Applies only to instruments fitted with RTBB, Option 008. 

Parameters: <numeric_vaiue> 

Valid values: <NRf> 
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[SOURce][:IVIODulation]:FHOPping:INTemai:TRANsition:LIST 

Description: Transition points are measured in symbols (the ‘offset’) from the preceding point. The 
status of the frequency hopping marker changes at each transition point, starting at 
LOW level. Setting any offset except the firet to 0 causes remaining arguments to be set 
to 0 and ignored. Setting the first transition point to 0 causes a transition to HIGH level 
on the first symbol. See Fig. 4-2 on page 4-68 for an example. 

Applies only to instruments fitted with RTBB, Option 008. 

Parameters: <NRf>,<NRfo-[<NRf>...] 

Valid values: StartTransitionPomt,tplt,tp2...,tpl6] 

‘RSTsets: All Os 

Example: : FHOP : INT : TRAN:LIST 1,5,5,990,10,10,5,975,2,0 

[SOURce][:MODulation]:FHOPping:INTerna!:TRANsition:LIST? 

Description: Queries the frequency hopping transition points. 

Parameters: None 

Response: <NR1>, <NR1>[,<MRI...<NRI>J 
Returned values: Offsets in symbols 

Example: :FH0P:INT:TRAN:LIST? 1,5,5,990,10,10,5,975,2,0 

[SOURce][;MODulation]:FHOPping:iNTemai:TRANsition:REPeat 

Description: Sets the repeat length of the frequency hopping marker. See Fig. 4-3 on page 4-69 for 
an example. 

Parameters: <numeric_value> 

Valid values: <NRf>(transitions) | MAXimum | MINimum 
*RST sets: 0 

Example: : FHOP : INT : TRAN : rep 4 

[SOURce][:MODulation]:FHOPping:INTernal:TRANsition:REPeat? 

Description: Queries the repeat length of the frequency hopping marker. 

Parameters: None 
Response: <NR1> 

Returned values: Repeat length in transitions 

Example: :FH0P:INT:TRAN:REP? 4 
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[SOURce][:MOD.uiation]:FHQPping:SOURce 

Description: Selects the source for frequency hopping control. 

Parameters: <CPD> 

Valid values: EXTernal | INTemal 
*RST sets: INTemal 

[SOURce][:MODulation]:FHOPping:SOURce? 

Description: Queries the source for frequency hopping control. 

Parameters: None 
Response: <CRD> 

Returned values: EXT | INT 

[SOURce][:MODulation]:FHOPping:STATe 

Description: Adds frequency hopping to the set of active modulations, or removes frequency hopping 
from it: see Fig. 4-1 on page 4-19. 

Parameters: <Boolean> 

Valid values: OFF | ON 10 11 

*RST sets: OFF 

[SOURce][:MODulation]:FHOPping:STATe? 

Description: Queries whether the frequency hopping path is on (1) or off (0). 

Parameters: None 
Response: <Boolean> 

Returned values: 0| 1 


4-80 











([SOURce][:MODuiation]:FM subsystem) 


FiVI deviation, source, frequency, waveshape, mod. sweep, phase, input 
parameters, DC null 


Commands for: 

• Setting FM frequency and frequency step size 

• Setting FM depth and depth step size 

• Setting FM coupling, impedance and sensitivity 

• Setting DC null 

• Setting FM mode (fixed or sweep) 

• Setting FM waveshape and time per sweep 

• Setting FM sweep parameters 

• Setting intemal/extemal source on/off 

• Setting phase relationship of FM2 with respect to FMl. 
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[SOURce] 

[:MODulation] 

:FM[1]|2 

[:DEViation]\? 

:STEP 

[:INCReinent]\? 

:EXTernaI 

:COUPIing\? 

:DNUU 

:IMPedance\? 

:SENSStivity\? 

:INTemal 

:FREQuency\? 

[:FIXed] 

:STEP 

[:INCRement]\? 

:WIODE\? 

:SWEep 

:DWELI\? 



:STEP 


:FWI2 

dNTemal 

:PHASe\? 

:SENSitivity\? 
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[SOURce|[:MODulation]:FM{1]l2[:DEViation] 

Description: Sets the FM deviation. 

Parameters: <numeric_value> 

Valid values: <NRf>(Hz) ] MAXi m um | MINimum | UP | DOWN | RETurn | REFerence 

Set by value, to maximum or minimum, stepping up or down, returning to the last full 
setting, or setting the current value to the last full setting. 

*RST sets: MIN 

[SOURce][:MODulation]:FM[1]l2[:DEViation]? 

Description: Queries the FM deviation. 

Parameters: None 
Response: <NR2> 

Returned values: FM deviation in Hz 

[SOURce][;i\/IODulation]:FM[1]l2[:DEViation]:STEP[;INCFtement] 

Description: Sets the FM deviation step size. 

Parameters: <numeric_value> 

Valid values: <NRf>(Hz) j MAXimum | MINimum 
*RST sets: 1 kHz 

[SOURce][:MODulation]:FM[1]l2[:DEViation]:STEP[:INCRement]? 

Description: Queries the FM deviation step size. 

Parameters: None 
Response: <NR2> 

Returned values; FM deviation step size in Hz 
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[SOURce][:MODu!ation]:FM[.1]i2:EXTernaI:COUPiing 

Description: Selects AC or DC coupling for the external source. 
Parameters: <CPD> 

Valid values: AC | DC 
*RST sets: AC 

[SOURce][:MODulation]:FWI[1]l2:EXTernal:COUPIing? 

Description: Queries whether the external source is AC- or DC-coupled. 
Parameters: None 
Response: <CRD> 

Returned values: AC I DC 


[SOURce][;MODuiation]:FM[1]i2:EXTemal:DNULi 

Description: Performs a DC FM null. 

Reminder: you need to apply a ground reference to the external modulation input. 
Parameters: None 


[SOURce][:MODuiation]:FM[1]i2:EXTernai:irviPedance 

Description: Selects the impedance of the external source input — 50 ^2 or 1(X) kiQ. 
Parameters: <CPD> 

Valid values: Z501 KlOO 

*RST sets: Z50 (in SCPI mode) or KlOO (in 202x emulation). 


SOURce][:MODulation]:FWI[1]l2:EXTernal:IMPedance? 


Description: 
Parameters: 
Response: 
Returned values: 


Queries the impedance of the external source input 

None 

<CRD> 

Z50|K100 
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[SOURce][:MODulation]:Fiyi[1]l2:EXTernal:SENSitivity 

Description; Selects the sensitivity of the exteraal source input for FM — IV RMS or 1 V peak. 
Parameters; <CPD> 

Valid values: VRMS|VPK 
*RST sets: VRMS 


[SOURce][:MODulation]:FM[1]l2:EXTernal;SENSitivity? 

Description: Queries the sensitivity of the external source input for FM. 
Parameters: None 
Response: <CRD> 

Returned values: VRMS IVPK 


[SOURce][:MODulation]:FM[1]l2:INTerna!:FREQuency[:F!Xed] 


Description: 
Parameters: 
Valid values: 


*RST sets: 


Sets the internal FM frequency. 

<numeric_value> 

<NRfi>(Hz) I MAXimum | MINimum | UP \ DOWN | RETum | REFerence 

Set by value, to max imum or minimum, stepping up or down, returning to the last full 
setting, or setting the current value to the last full setting. 

FMl = 1 kHz, FM2 = 400 Hz 


[SOURce][:MODulation]:FM[1]l2:INTemal:FREQuency[:FIXecl]? 


Description: 
Parameters: 
Response: 
Returned values: 


Queries the internal FM frequency. 

None 

<NR2> 

FM frequency in Hz 
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[SOURce][:MODuiation]FM[1]l2;INTernal:FREQuency[:FIXed] 

:STEP[:iNCRement] 

Description: Sets the internal FM frequency step. 

Parameters: <numeric_value> 

Valid values: <NRf>(Hz) j MAXimum | MINimum 
*RST sets: 10 Hz 

[SOURce][:MODulation]:FM[1]l2:INTernal:FREQuency[:FIXed] 

:STEP[:INCRement]? 

Description: Queries the internal FM frequency step size. 

Parameters: None 
Response: <NR2> 

Returned values: FM frequency step size in Hz 

[SOURce][:MODulation]:FWI[1]l2:INTernal:FREQuency:MODE 

Description: Sets the mode of the FM frequency operation. 

Parameters: <CPD> 

Valid values: FlXed j SWEep 
*RST sets: FIXed 

[SOURce][:MODulation]:FM[1]l2:tNTernal:FREQuency:IVIODE? 

Description: Queries the mode of the FM frequency operation (fixed or sweep). 
Parameters: None 
Response: <CRD> 

Returned values: FIX | SWE 
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[SOURce][:MODulation]:FM[1]l2:INTernal:FREQuency:SWEep:DWELI 

Description: Sets the time per sweep step for FM. 

Pa ra m et e rs: <numeric_value> 

Valid values: <NRf>(ms) | MAXimum ] MINimum 
*RST sets: 50 ms 

[SOURce][:MODulation]:FM[1]l2:INTernal:FREQuency:SWEep:DWELI? 

Description: Queries the time per sweep step for FM. 

Parameters: None 
Response: <NR2> 

Returned values: Dwell time in ms 

[SOURce][:MODulation]:FM[1]l2:INTernai:FREQuency:SWEep:I\/IANual 

Description: Sets a new FM frequency whilst a sweep is paused. 

Parameters: <numeric_value> 

Valid values: <NRf>(Hz) | MAXimum | MINimum | UP | DOWN 

Set by value, to maximum or minimum, or stepping up or down. 

This command is available only when FM[l]|2:INTemai:MODE SWEep is selected, 
and sweep operation is not in progress (PAUSED or WATTING FOR TRIGGER). The 
frequency value should be limited to the range determined by 
FM[l]|2:INTemal:SWEep:STARt and FM[l]l2:INTemal:SWEep:STOP. 

[SOURce][:MODulation]:FM[1]l2;INTernal:FREQuency:SWEep:MANual? 

Description: Queries the FM frequency set during a paused sweep. 

Parameters: None 
Response: <NR2> 

Returned values: AM frequency in Hz 
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[SOURce][:MODulation];F!\/I[1]l2:INTernai:FREQuency:SWEep:SPACing 

Description: Sets the mode of sweep spacing for FM. 

Parameters: <CPD> 

Valid values: LINear | LOGarithmic 
*RST sets: LIN 

[SOURce][:l\/IODulation]:FI\/l[1]l2:INTernal:FREQuency:SWEep:SPACing? 

Description: Queries the mode of sweep spacing for FM. 

Parameters: None 
Response: <CRD> 

Returned values: LIN | LOG 

[SOURce][:MODulation]:FI\/l[1]l2:INTernal:FREQuency:SWEep:STARt 

Description: Sets the start frequency for the FM sweep. 

Parameters: <numeric_value> 

Valid values: <NRf>(Hz) | MAXimum | MINimum 
*RST sets: MIN 

[SOURce][:MODulation]:FM[1]l2:INTernal:FREQuency:SWEep:STARt? 

Description: Queries the start frequency for the FM sweep. 

Parameters: None 
Response: <NR2> 

Returned values: AM sweep start frequency in Hz 
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[SOURce][;MQPulat!on]:FM[1]l2:INTeiTai;FREQuency:SWEep 
:STEP[ LI Near] 

Description: Sets the size of the step for linear FM sweeps. 

Parameters: <numeric_value> 

Valid values: <NRf>(Hz) | MAXimum | MINimum 
*RSTsets: 1 kHz 

[SOURce][:MODulation]:FM[1]l2:INTernal:FREQuency:SWEep 

:STEP[:LINear]? 

Description: Queries the size of the step for linear FM sweeps. 

Parameters: None 
Response: <NR2> 

Returned values: Linear sweep step size in Hz 

[SOURcG][:MODulation]:FM[1]l2:INTernal:FREQuency:SWEep 

:STEP:LOGarithmic 

Description: Sets the size of the step for logarithmic FM sweeps as a percentage. 
Parameters: <numeric_value> 

Valid values: <NRf>(PCT) | MAXimum | MINimum 
*RST sets: 1 PCX 

[SOURce][:MODulation]:FWI[1]l2:INTernal:FREQuency:SWEep 

:STEP:LOGarithmic? 

Description: Queries the size of the step for logarithmic FM sweeps. 

Parameters: None 
Response: <NR2> 

Returned values: Logarithmic sweep step size as a percentage 
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[SOURce][:MODulation]:FM[1]l2:INTernal:FREQuency:SWEep:STOP 

Description: Sets the stop frequency for the FM sweep. 

Parameters: <nuiiieric_value> 

Valid values: <NRf>(Hz) | MAXimum | MINimum 
*RST sets: MAX 

[SOURce][;MODulation]:FM[1]l2:INTernal:FREQuency:SWEep:STOP? 

Description: Queries the stop ixequency for the FM sweep. 

Parameters: None 
Response: <NR2> 

Returned values: FM sweep stop frequency in Hz 


[SOURce][;IViODulation]:FM[1]l2:INTernal:SHAPe 

Description: Selects the shape of the internally generated FM. 
Parameters: <CPD> 

Vaiid values: SINE | SQUare j TRIangle | RAMP 
*RST sets: SINE 

[SOURce][:MODulation]:Fiyi[1]l2;INTernal:SHAPe? 

Description; Queries the shape of the intemaEy generated FM. 
Parameters: None 
Response: <CRD> 

Returned values: SINE | SQU | TRI | RAMP 
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[SOURce][:MODulation]:FM[1]l2:SOURce 

Description: Selects either an internal or external source to generate FM. 

Parameters: <CPD> 

Valid values: INTemal j EXTernal 
*RST sets: INT 

[SOURce][:MODulation];FM[1]l2:SOURce? 

Description: Queries whether the source for FM is internal or external. 

Parameters: None 
Response: <CRD> 

Returned values: INT | EXT 

[SOURce][:MODulation]:FM[1]l2:STATe 

Description: Adds FMl or FM2 to the set of active modulations, or removes FMl or FM2 from it: 
see Fig. 4-1 on page 4-19. 

Parameters: <Boolean> 

Valid values: OFF | ON 1011 

*RST sets: OFF 

[SOURce][:MODulation]:FM[1]l2:STATe? 

Description: Queries whether the FM path is on (1) or off (0). 

Parameters: None 
Response: <Boolean> 

Returned values: 0| 1 
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[SOURce][:MODulation]:FM2:!NTernal:PHASe 

Description: Sets the phase offset of FM2 relative to FMl. 

Pa ram ete rs: <numeric_value> 

Valid values: <NRf> | UP | DOWN 
*RST sets: 0 

[SOURce][:MODulation]:FM2:INTernal:PHASe? 

Description: Queries the phase offset of FM2 relative to FMl. 

Parameters; None 
Response: <NR2> 

Returned values: Phase angle (degrees) 

[SOURce][:MODulation]:FM2:INTernal:PHASe:SENSitivity 

Description: Selects the sensitivity of the rotary control or and (^j keys when setting up the 

phase offset of FM2 relative to FML 

Parameters: <CPD> 

Valid values: FINe (0.01® resolution) 

MEDium (0.1° resolution) 

COARse (1.0° resolution) 

*RST sets: FINe 

[SOURce][:MODulation]:Fi\/l2:INTernal:PHASe:SENSitivity? 

Description: Queries the sensitivity of the rotary control or and (^J keys when setting up the 

phase offset of FM2 relative to FM1. 

Parameters: None 

Response: <CRD> 

Returned values: FIN | MED | COAR 
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([SOURce][:MODufation]:IQ subsystem) 


IQ source parameters, digital filters, RTBB, differential IQ and ARB handling 

Commands for: 

• Setting external source impedance 

• Setting digital filter parameters 

• Controlling ARB generation 

• Controlling RTBB generation 

• Setting up differential IQ outputs 

• Setting IQ intemal/extemal source on/off 

• Setting internal baseband source on/off 
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:DIFFerential 
:GAIN\? 
rICHannel 
:BIAS\? 
:OFFSet\? 
:IQBias\? 
:LEVel\? 


:BIAS\? 


;DM 

:EANalog 

:IMPedance\? 

:BBGen 

[:STATe]\? 

:EDfGital 

:FILTer 


ARB subsystem, page 4-105 
Differential IQ outputs 


Digital modulation subsystem, page 4-113 
External analog... 
...impedance 

...baseband generator output 
External digital 


[:BT]\? 

:GAUSsian 

[:BT]\? 

:NYQuist 

[:ALPHa]\? 

:RNYQuist Root Nyquist 

[:ALPHa]\? 

:STATe\? 

[:TYPE]\? 

;RMS 

[:VALue] 

:SRATe\? Symbol rate 

;SOURce\? 

:STATe\? 
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[SOURce][:l\/IODulation]:IQ:DIFFerential:GAIN 

Description: Sets the relative amplitudes of the I and Q signals. 

Add gain (+ve dB) to decrease the magnitude of the Q component whilst leaving the I 
component unchanged. Remove gain (-ve dB) to decrease the magnitude of the I 
component whilst leaving the Q component unchanged. 

Parameters: <numeric_value> 

Vaiid values; <NRf> | MAXimum | MINimum 

*RST sets: 0 dB 

[SOURce][:MODulation]:IQ:DIFFerentiai:GAIN? 

Description: Queries the gain value for relative amplitudes of the I and Q signals. 

Parameters: None 
Response: <NR2> 

Returned values: dB 

[SOURce][:MODulation]:IQ:DIFFerential;ICHannel:BiAS 

Description: Sets the bias voltage of the I signal. 

Parameters: <numeric_value> 

Valid values: <NRf>Volts [ MAXimum | MINimum 
*RSTsets: OV 

[SOURce][:MODulation]:IQ:DIFFerential:ICHannel:BIAS? 

Description: Queries the bi^ voltage of the I signal. 

Parameters: None 
Response: <NR2> 

Returned values: Volts 
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[SOURce][:MODulation]:IQ:DIFFerential;iCHannel:OFfSet i: ■ 

Description: Sets the differential voltage between I and I. 

Parameters: <numeric_value> 

Valid values: <NRf>Volts | MAXimum | MINimum 
*RST sets: 0 V 

[SOURce][:MODulation]:IQ:DIFFerential:ICHannel:OFFSet? 

Description: Queries the differential voltage between I and L 
Parameters: None 
Response: <NR2> 

Returned values; Volts 

[SOURce][:MODulation]:IQ:DIFFerential:iQBias 

Description: Sets the bias mode of the I andQ signals. 

Parameters: <:CPD> 

Valid values: COUPled | ESODependent 

Coupled: I and Q bias voltages are varied simultaneously. 

Independent: Allows independent setting of I and Q bias voltages. 

*RST sets: COUPled 

[SOURce][:MODulation]:IQ:DIFFerential:IQBias? 

Description: Queries the bi^ mode of the I and Q signals. 

Parameters; None 
Response: <CRD> 

Returned values: COUP | IND 
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Description: Sets the voltage level of the IQ signal. 

Parameters: <numeric_value> 

Valid values: <NRf> | MAXimum | MINimum 
‘RST sets: 2 V p-p 

[SOURce][;MODulation]:IQ:DIFFerentiai:Level? 

Description: Queries the voltage level of the IQ signal. 

Parameters: None 
Response: <NR2> 

Returned values: V p-p 

[SOURce][:MODulation]:IQ:DIFFerentiai:QCHannel:BIAS 

Description: Sets the bias voltage of the Q signal. 

Parameters: <numeric_value> 

Valid values: <NRf> | MAXimum j MINimum 
*RST sets: 0 V 


SOURce][:MODulation]:IQ:DIFFerential:QCHannel:BIAS? 


Description: 
Parameters: 
Response: 
Returned values: 


Queries the bias voltage of the Q signal. 

None 

<NR2> 

Volts 


) 
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[SOl^ce][:MODulation]:IQ:DIFFerenttai:QCHannel:OFFSet 

Description: Sets the differential voltage between Q and Q. 

Parameters: <numeric_value> 

Valid values: <NRf> | MAXimum | MINimum 
*RST sets: OV 

[SOURce][:MODu!ation]:IQ:DiFFerential:QCHannel:OFFSet? 

Description: Queries the differential voltage between Q and Q. 

Parameters: None 
Response: <NR2> 

Returned values: Volts 

[SOURce][:I\/iODulation]:IQ:EANalog:IMPedance 

Description: Selects the impedance of the external analog source input — 50 Q or 100 kQ. 
Parameters: <CPD> 

Valid values: Z50 | KlOO 

*RST sets: Z50 (in SCPI mode) or KlOO (in 202x emulation). 

[SOURce][:MODulation]:IQ:EANalog:IMPedance? 

Description: Queries the imf^dance of the external source input — 50 Q or 1(K) kO. 
Parameters: None 
Response: <CRD> 

Returned values: ZSOIKIOO 
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[SOURce][:MODulation]:IQ:EANalog:BBGenI:STATe] 

Description: Turns the baseband generator on or off. 

Parameters: <Boolean> 

Valid values: OFF | ON 10 j 1 
*RST sets: OFF 


[SOURce][:MODulation]:IQ:EANalog:BBGen[:STATe]? 

Description: Queries whether the baseband generator is on (1) or off (0). 
Parameters: None 
Response: <Boolean> 

Returned values: 011 

[SOURce][;MODulation]:IQ:EDIGital;FILTer:GAUSsian[:BT] 

Description: Sets the BT for the Gaussian filter. 

Parameters: <:numeric_vaiue> 

Valid values: <NRf> | MAXimum j MINimum 
*RST sets: 0.3 


SOURce][:MODulation]:IQ:EDIGital:FILTer:GAUSsian[:BT]? 


Description: 
Parameters: 
Response: 
Returned values: 


Returns the BT for the Gaussian filter. 

None 

<NR2> 

Bandwidth-time product 
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[SOURce][:MODulation]:IQ:EDIGital:FILTer:NYQuist[:ALPHa] 

Description: Sets the alpha for the Nyquist filter. 

Parameters: <numeric_value> 

Valid values: <NRf> | MAXimum | MINimum 
‘RST sets: 0.35 

[SOURce][:MODulation]:IQ:EDIGital;FILTer:NYQuist[:ALPHa]? 

Description: Returns the alpha for the Nyquist filter. 

Parameters: None 
Response: <NR2> 

Returned values: Alpha value 


[SOURce][:MODulation]:IQ:EDIGital:FILTer:RNYQuist[:ALPHa] 

Description: Sets the alpha for the root Nyquist (raised cosine) filter. 

Parameters: <numeric_value> 

Valid values: <NRf> | MAXimum | MINimum 
*RST sets: 0.35 


[SOURce][:MODulation]:IQ:EDIGital:FILTer:RNYQuist[:ALPHa]? 


Description: 
Parameters: 
Response: 
Returned values: 


Returns the alpha for the root Nyquist filter. 

None 

<NR2> 

Alpha value 
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[SOURce][;!\/10Dulation]:iQ:EDIGital:FILTer[;TYPE] 

Description: Sets the filter type. 

Parameters: <CPD> 

Valid values: EDGE | GAUSsian | NYQuist | RNYQuist 
^RST sets: RNYQuist 


[SOURce][:MODulation]:IQ:EDIGital:FILTer[;TYPE]? 

Description: Returns the filter type. 

Parameters: None 
Response: <CRD> 

Returned values: EDGE | GAUS \ NYQ j RNYQ 

[SOURce][;MODulation]:IQ:EDIGital:FILTer:STATe 

Description: Turns the filter on or off. 

Parameters: <BooIean> 

Valid values; OFF ] ON 1011 
*RST sets: OFF 


[SOURce][:MODulation]:IQ:EDIGital:FILTer;STATe? 


Description: 
Parameters: 
Response: 
Returned values: 


Queries whether the filter is on or off. 
None 

<Booiean> 

0|1 
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[SOURce][:IVIODulation]:IQ:EDIGital:RMS[:VALue] 

Description: Sets the RMS value for the incoming signal. 
Parameters: <numeric_value> 

Valid values: <NRf> | MAXimum | MINimum 

[SOURce][:MODulation];IQ:EDIGital:RMS[:VALue]? 

Description: Returns the RMS value set for the incoming signal. 
Parameters: None 
Response: <NR2> 

[SOURce][:MODulation]:IQ:EDIGital:SRATe 

Description: Sets the data rate. 

Parameters: <numeric_value> 

Valid values: <NRf> J MAXimum | MINimum 
*RST sets: 100000.0 

[SOURce][:MODulation]:IQ:EDIGital:SRATe? 

Description: Returns the data rate. 

Parameters: None 
Response: <NR2> 

Returned values: Data rate measured in Hz 
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[SOURce][:MODulation]:IQ:SOURcc 

Description: Sets the IQ modulation source. 

Parameters: <CPD> 

Valid values: ARB | DIFFerential \ DM ] EANalog | EDIGital 
*RST sets: EANalog 


[SOURce][:MODulation]:IQ:SOURce? 

Description: Returns the IQ modulation source. 
Parameters: None 
Response: <CRD> 

Returned values: ARB | DIFF1 DM | BAN | EDIG 


[SOURce][;MODulation]:IQ:STATe 

Description: Turns the IQ path on or off. 
Parameters: <Boolean> 

Valid values: OFF | ON j 011 
*RST sets: OFF 


[SOURce][:MODulation]:IQ:STATe? 


Description: 
Parameters: 
Response: 
Returned values: 


Queries whether the IQ path is on (1) or off (0). 
None 

<Boolean> 

0|I 
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([SOURce][:MODulation]:IQ:ARB subsystem) 


ARB waveform generation, handling and parameter set-up 

Commands for: 

* Controlling ARB generation 

* Formatting ARB memory 

* File handling 

[SOURce] 

[:MODulation] 

:IQ 


:INITiate 

:MEMory 

:FORIViat\? 

:MODE\? 

:MULTiple 

:REPeat? 

:RESTart? 

:RMSoffset\? 

:TOFFset\? 

:TRIGgerV? 

:HOLDoff\? 

:WAVeform 

:BURSt 

:PRESet 

:CATalog? 

:CHECksum? 

:DELete 

:ALL 

[:FILE] 

:DLOad 

:HEADer? 

:SELect\? 

iSUMMary? 


ARB tuning offset 
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[SOURce][;MODuiation]:IQ:ARB:ABORt 

Description: Stops ARB generation. 

Parameters: None 

[SOURce][:MODulation]:IQ:ARB:INITiale 

Description: Starts ARB generation. 

Parameters; None 

[SOURceK:MODulptionJ:IQ:#RB:MEWIory:FORMat 

Description: Formats the ARB memory with the requested number of wide sectors, reserved as 
narrow sectors. Each reserved wide sector will give three narrow ones. 

Parameters: <numeric_value> 

Valid values: <NRf> | MAXimum | MINimum 

[SOURce][:i\/IODulation]:IQ:ARB:MEMory:FORI\/lat? 

Description: Retun^ the ARB memory’s formatting information. 

Parameters: None 
Response: <NR1>,<NR1>,<NR1> 

Returned values: Memory size in wide sectors, number of formatted narrow sectors, number of formatted 
wide sectors. 

[SOURce][:MODulation]:IQ:ARB:WIODE 

Description: Controls ARB generation. CONTinuous generates the selected waveform continuously. 

A SINGie command generates one cycle of the selected waveform. MULTiple outputs 
a set number of cycles. 

Parameters: <CPD> 

Valid values: SINGie j CONTinuous [ MULTiple 
*RSTs 0 ts: CONT 

[SOURce][:MODulation]:IQ:ARB:MODE? 

Description: Returns the ARB generation mode. 

Parameters: None 
Response: <CRD> 

Returned values: SING I CONT i MULT 
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[SOURce][:MODulation]:IQ;ARB:MULTiple:REPeat 

Description: Only used when IQ:ARB:MODE is set to MULTipie. Defines the number of repeats of 
the waveform. The waveform outputs once, then repeats for the number of times 
defined. 

Parameters: <NRf> 

Valid values: 000 to 255 

*RST sets: 000 

[SOURce][:MODulation]:IQ:ARB:MULTiple:REPeat? 

Description: Returns the number of repeats requested. 

Parameters: Hone 
Response: <NR1> 

Returned values: Number of repeats 

[SOURce][:MODulation]:IQ:ARB:RESTart 

Description: Defines whether a waveform already playing can be restarted by the trigger input. 
Parameters: <CPD> 

Valid values: ENABle | Disable 
*RSTsets: DIS 

[SOURce][:MODulation]:IQ:ARB:RESTart? 

Description: Returns whether a waveform already playing can be restarted by the trigger input. 
Parameters: <CPD> 

Response: <CRD> 

Returned values: ENAB I DIS 
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[SOURce][:MODuIatlon]:IQ:ARB:RMSoffset 

Description: Adjusts the RMS offset level of the ARB waveform. 
Parameters: «cnumeric_value> 

Valid values: <NRf> | MAXimum | MINimum 
*RST sets: 0 dB 

[SOURce][:MODulation]:IQ:ARB:RMSoffset? 

Description; Returns the modulation level’s RMS offset. 

Parameters: None 
Response: <NR2> 

Returned values: Modulation RMS offset value in dB 

[SOURce][;MODulation]:IQ:ARB;TOFFset 

Description: Adjusts the sample clock’s tuning offset in parts per million. 
Parameters: <numeric_value> 

Valid values: <NRf> | MAXimum | MINimum 
*RST sets: 0 

[SOURce][:MODulation]:!Q:ARB:TOFFset? 

Description: Returns the sample clock’s tuning offset. 

Parameters: None 
Response: <NR2> 

Returned values: Tuning offset in parts per milli on 
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fSOURce][:MODu!ationl:iQ;AFlB;TRIGger 

Description: Sets the trigger mode to immediate; start; start then stop; gated. 
Parameters: <CPD> 

Valid values: IMMediate | STARt | SSTOP | GATed 
*RST sets: MM 

[SOURce][:MODulation]:IQ:ARB:TRIGger? 

Description: Returns the trigger mode. 

Parameters: None 
Response: <CRD> 

Returned values: IMM | STAR j SSTOP | GAT 

[SOURce][:MODulation]:IQ:ARB:TRIGger:HOLDoff 

Description: Sets a delay before the ARB starts to run, following a trigger event. 
Parameters: <NRf> 

Valid values: s, ms, jis, up to 60 s 
*RST sets; 0 s 

[SOURce][:MODulation]:IQ:ARB:TRIGger:HOLDoff? 

Description: Returns the trigger holdoff time. 

Parameters; None 
Response: <NR2> 

Returned values: Holdoff time 



Description: Sets the burst parameters to the default values for the currently selected waveform. If 
no waveform is selected, the instrument defaults are loaded. 

Parameters: None 
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[SOURce][:MODulation]:IQ:ARB:WAVeform:CATalog? 

Description: Returns memory available and a list of files. 

Parameters: None 

Response: <numeric_value>,<numeric_value>,<numeric_vaiue>{,<strmg>} 

<Free narrow sectors>,<Free wide sectOTS>,<Memory availabie>,{File list} 

The string for each file is <name> (in character data) 

Returned values: Free narrow sectors: the number of sectors (and therefore the number of low sample- 
rate files) that can be stored. 

Free wide sectors: the space left for larger high sample-rate files. 

Memory available: number of samples that can be stored in the largest contiguous 
block. 

File list: list of filenames, separated by commas. 

Example; : IQ: AKB:WAV:CAT? 5111808, "is95_l. aiq" , ''is95_2 .aig" 

[SOURce][:MODulation]:IQ:ARB:WAVeform:CHECksum? 

Description: Returns information on whether the checksum on the file has verified. 

Parameters: <string response data> 

<name> 

Response: <NR1> 

Returned values: 1 checksum has verified correctly 

0 checl^um failure. 

Example: :IQ:ARB:WAV:CHEC? "is95.aiq" 1 

[SOURce][:MODulation]:IQ:ARB:WAVeform:DELete:ALL 

Description: Deletes all the user files in the ARB, without removing calibration files. 
Parameters: None 



Description: Deletes the named file. 
Parametere: <strmg program data> 
Valid values: ARB filename 


Example: :IQ:ARB:WAV:DEL "is95.aiq" 
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[SOURce][:MODu!ation]:iQ:ARB:WAVeform:DLOacl 

Description: Copies data in block format to the ARB memory, with name. 

Parameters: <string program data>,<arbitrary block program data> 

<name>,<data> 

Valid values: ARB filename, 256 characters max; block of packaged data 

Example: :IQ:ARB:WAV:DL "is95.aiq'’,#3848<848 8-bit blocks of data> 

See page 4-7 for an explanation of the structure of the command parameters. 

Note: Large amounts of ARB data may need to be sent in blocks. 

For example, using a National Instruments GPIB board: 

SendSetup sets the 341x to receive data 

SendDataBytes with Nullend sends data in blocks 

Final block: SendDataBytes with Nlend asserts EOI. 

[SOURce][:MODulation]:IQ;ARB:WAVeform:HEADer? 

Description: Returns the file header in ASCII format, with lines separated by carriage return/line 
feed. Can consist of up to 1000 characters. 

Parameters: <string response data> 

<name> 

Response: <arbitrary block response data> 

Returned values: File header text 

Example: : IQ: ARB: wav : head? "is95.aiq" <file header text> 

[SOURce][:MODulalion]:IQ;ARB:WAVeform:SELecl 

Description: Selects the named file to generate the waveform and starts ARB generation in single or 
continuous mode, according to the MODe selected. 

Parameters: <string program data> 

Valid values: 

ARB filename 

Example: : IQ: ARB: WAV: SEL "is95 . aiq" 

[SOURce][:MODulation]:IQ:ARB:WAVeform;SELect? 

Description: Returns the name of the selected ARB file. 

Parameters: None 
Response: <string response data> 

Returned values; ARB filename 

Example: :IQ:ARB:WAV:SEL? "is95.aiq'' 
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[SOURce][:MODu!ation]:IQ:ARB:WAVeform:SUMIV!ary? 

Description: Returns the number of samples and the IQ sample rate of the selected ARB file. 

Parameters: <string response data> 

<name> 

Response: <NRl>,<NRI> 

Returned values: Number of samples, sample rate. 

Example: :IQ;ARB:WAV:SUMM? "is95.aiq" 12800,12400000 
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([SOURce][:MODulation]:IQ:DM subsystem) 


Digital waveform generation, file handling and clock set-up 

Commands for: 

• Configuring the dock source 

• Handling user configuration and data pattern files 
« Setting modulation format 

[SOURce] 

[:l\/iODulation] 

;iQ 

:DM 


:CLOCk 

:EXTernal 



[:FILE] 

:DLOad 

:SELect\? 

:SUMMary? 

FORWIatX? 

GENeriC Generic subsystem, page 4-123 

TONes Tones subsystem, page 4-119 

USER 

:DATA 

:CATalog? 

:CHECksum? 

iDELete 

:ALL 

:[FILE] 

:DLOad 
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[SOUpce][:MODju)ation]:IQ:DM:CLOCk:EXTernal:SYNChronise 

Description: Synchronizes the internal and external clocks. 

Parameters: None 
Valid values; None 

[pOURce][;MODulation]:IQ:DM:CLOCk:SOURce 

Description; Sets the clock source. 

Parameters: <CPD> 

Valid values; EXTemal | INTemal 
*RST sets: INTemai 

[SOURce][:MODulation]:IQ:DM:CLOCk:SOURce? 

Description: Returns the clock source. 

Parameters: None 
Response: <CRD> 

Returned values: EXT | INT 


[SOURce][:MODuiation]:IQ:DM:CONFjguraLion;CATalog? 


Description: 

Parameters: 

Response: 


Returned values: 


Returns number of files and a list of all configuration files. 
None 

<numeric_value>,<numeric_vaiue>, {,<strmg>} 

<Number of files>,<Free space>,{File list} 

The string for each file is <name> (in character data). 
Number of files in the catalog. 

Free space available, in bytes. 

File list: list of filenames, separated by commas. 


4-114 








REMUTE OPERA I lUN 


lu ^uivi; uuivniwAiMUd 


[SOURcel[;MODulation];IQ;DM:CONFiguration:CHECksum? 

Description: Returns information on whether the checksum on the file has verified. 

Parameters: <string program data> 

<name> 

Response: <NR1> 

Returned values: 1 checksum has verified correctly 

0 checksum failure. 


[SOURcell: 



Description: Deletes all the user configuration files. 
Parameters: None 


[SOURceji:i\/IODulation]:IQ:DM:CONFiguralion:DELete[:FILEJ 

Description: Deletes the named user configuration file. 

Parameters: <string program data> 

Valid values: User filename 

[SOURcei[:MODulation]:IQ:DM:CONFiguration:DLOad 

Description: Downloads the named user configuration file. 

Parameters: <string program data>,<arbitrary block program data> 
<name>,<data> 

Valid values: User filename (40 characters max.), the data 

[SOURce][;MODulation]:IQ:DM:CONFiguration:SELect 

Description: Selects the named user configuration file. 

Parameters: <strmg program data> 

Valid values; ARB filename 

[SOURce][:MODulation]:IQ:DM:CONFiguration:SELect? 

Description: Returns the name of the selected user configuration file. 
Parameters: None 
Response: <string response data> 

Returned values: User configuration filename 
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fSOURce][:l\/IODulation]:iQ:DM:CONFiguration:SUIV!Mary? 

Description: Returns a summary of the selected user configuration file. 

Parameters: <string response data> 

<name> 

Response: <CRD> 

Returned values: Format, modulation, symbol rate, filter, bandwidth 



Description: Sets the digital modulation format. 
Parameters: <CPD> 

Valid values: GENeric | TONes 
*RST sets: GENeric 

[SOURce][:MODulation]:IQ:DM:FORiyiat? 

Description: Returns the selected digital modulation format. 
Parameters: None 
Response: <CRD> 

Returned values: GEN 1 TON 


[SOURce][:l\/10Dulation]:IQ:DM:USER:DATA:CATa}og? 


Description: 

Parameters: 

Response: 


Returned values; 


Returns memory avail^le and a list of data pattern files. 
None 

<numeric_value>,<numeric_value> {,<string>} 
<Number of files>,<Free space>,{File list} 

The string for each file is <name> (in character data). 
Number of files in the catalog. 

Free space in bytes. 

File list: list of filenames, separated by commas. 
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[SOURce][:MODulation]:IQ:DWI:USER:DATA:CHECksum? 

Description: Returns infornmtion on whether the checksum on the files has verified. 

Parameters: <string response data> 

<name> 

Response: <NR1> 

Returned values: 1 checksum has verified correctly 

0 checli^um failure 

ISOURcel[:MODuiatidriJ:IQ:DM:US 

Description: Deletes all the user data pattern files. 

Parameters: None 

[SOURce][:MODulation]:IQ:DM:USER:DATA:DELete[:FILE] 

Description: Deletes the named user data pattern file. 

Parameters: <string program data> 

Valid values: User filename 

[SOURce][:MODulation]:IQ:DM:USER:DATA:DLOacl 

Description: Downloads the named user data pattern file. 

Parameters: <string program data>,<NRf>,<arbitrary block program data> 

Valid values: User filename, 40 characters max. 
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([SOURce][:MODulation]:IQ:DM:TONe subsystem) 


Tones set-up 

Commands for setting tone frequency, level and state. 

[SOURce] 

[:MODulatfon] 

:IQ 

:DM 

:TONes 

:A 
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[SOURce][;MODulation];IQ:DM:TONes:A;FREQLjcncy 

Description: Sets the frequency of Tone A. 

Parameters: <numeric_value> 

Valid values: <NRf>(Hz) | MAXimum j MINimum 
*RST sets: 5000.0 

[SOURce][:MODulation]:IQ:DM:TONes:A:FREQuency? 

Description: Returns the frequency of Tone A. 

Parameters: None 
Response; <NR2> 

Returned values: Hz 


[SOURce][:MODuiation];IQ:DM:TONes:A:STATe 

Description: Turns Tone A on and off. 

Parameters: <Boolean> 

Valid values: OFF | ON 1011 
*RST sets: OFF 


[SOURce][:MODulation]:IQ:DM:TONes:A:STATe? 


Description: 
Parameters: 
Response: 
Returned values: 


Returns whether Tone A is on or off. 
None 

<Booiean> 

Oil 
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[SOURce][:MODulation]:iQ:DM:TONes:B:FREQL.ency 

Description: Sets the frequency of Tone B. 

Parameters: <numeric_value> 

Valid values: <NRf>(Hz) | MAXimum | MINimum 
*RST sets: 10000.0 

[SOURce][:MODulation]:IQ:DM;TONes:B:FREQuency? 

Description: Returns the frequency of Tone B. 

Parameters: None 
Response: <NR2> 

Returned values: Hz 

[SOURce][:MODulation]:IQ:DM:TONes:B:LEVel 

Description: Sets the level of Tone B relative to Tone A, 

Parameters: <numeric_value> 

Valid values: <NRf>(dB) | MAXimum | MINimum 
*RST sets: 0.0 


[SOURce][:MODulation]:IQ:DM:TONes:B:LEVel? 


Description: 
Parameters: 
Response: 
Returned values: 


Returns the level of Tone B relative to Tone A. 

None 

<NR2> 

dB 
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[SOURce][:MODulation]:IQ:DM:TONes:B:STATe 

Description; Turns Tone B on and off. 

Parameters; <BooIean> 

Valid values; OFF | ON 1011 
*RST sets; OFF 


[SOURce][:MODu!ation]:IQ:DM:TONes:B:STATe? 


Description: 
Parameters: 
Response; 
Returned values; 


Returns whether Tone B is on or off. 
None 

<Booiean> 

Oil 
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([SOURce][:MODulation]:IQ:DM:Genenc subsystem) 


Generic modulation set-up 

Commands for: 

• Setting data encoding 

• Setting data source 

• Setting filter characteristics 

• Setting modulation type 

• Setting FSK2 deviation 
« Setting symbol rate 

• Handling markers: on/off, transition points, repeat lengths 
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:GENeric 

:DATA 

: ENCodingV? 

[:SOURce]\? 

:USER 

[:FILename]\? 

:FILTer 


[:BT]\? 

:NYQuist 

[:ALPHa]\? 

:RNYQuist 

[:ALPHa]\? 

[:TYPE]\? 

: WiARKer<1 to3> :STATe\? 

:TRANsition 


[:TEND] 

:LISTV? 

:REPeaft? 


[:TYPE]\? 
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ifS]OyRce][:MODulation]:iQ:DM:GENeric:DATA:ENCoding 

Description: Sets the type of data encoding. 

Parameters: <CPD> 

Valid values: OFF ] INVerted | DIFFerential | GDIFerential 
*RST sets: OFF 

[SOURce][:MODulation]:IQ:DM:GENeric:DATA:ENCoding? 

Description: Returns the type of data encoding. 

Parameters: None 
Response: <CRD> 

Returned values: OFF | INV | DIFF | GDIF 

[SOURce][:MODulation]:IQ:DM:GENeric:DATA[:SOURce] 

Description: Sets the generated data to be a predefined format, or external input, or as defined in the 
file defined by the :USER command. 

Parameters: <CPD> 

Valid values: PN9 | PNll ] PN15 | PN16 | PN20 j PN211PN23 | ONES | ZERos 
I AOIPattem | AlOPattem ] ESERial | EPARailel | USER 

*RST sets: PN9 

[SOURce][:MODulation]:IQ:DWI:GENeric;DATA[:SOURce]? 

Description: Returns the source used for the generated file. 

Parameters: None 
Response: <CRD> 

Returned values: PN9 | PNll 1PN15 j PN161PN20 \ PN211PN23 | ONES | ZER | ALTOl j ALTIO ] 
ESER IEPARI USER 
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[SOURce][;MODulation]:IQ:DM:GENeric;DATA:USER[:FILename] 

Description: Specifies the file containing the data format. 

Parameters; <string program data> 

Valid values; <filename> 

[SOURce][:MODulation]:IQ:DM:GENeric:DATA:USER[:FlLename]? 

Description: Returns the file that contains the data format. 

Parameters: None 
Response; <string response data> 

Returned values: <filename> 


[SOURce][:MODulation]:IQ:DWI;GENeric:FILTer:GAUSsian[:BT] 

Description: Sets the BT for the Gaussian filter. 

Parameters: <numeric_vaiue> 

Valid values: <NRf> | MAXimum | MINimum 
*RST sets: 0.3 


[SOURce][:i\/iODuiation]:iQ:DM:GENeric:FiL7er:GAlJSsian[;BT]? 


Description: 
Parameters: 
Response: 
Returned values: 


Returns the BT for the Gaussian filter. 

None 

<NR2> 

Bandwidth-time product 
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[SOURce][:MODuiation]:IQ:DM:GENeric:FILTer:NYQuist[:ALPHa] 

Description: Sets the alpha for the Nyquist filter. 

Parameters: <numeric_value> 

Valid values: <NRf> | MAXimum | MINimum 
‘RST sets: 0.35 

[SOURce][;MODulation]:IQ:DM:GENeric:RLTer:NYQuist[:ALPHa]? 

Description: Returns the alpha for the Nyquist filter. 

Parameters: None 
Response: <NR2> 

Returned values: Alpha value 

[SOURce][:MODulation]:IQ:DM:GENeric:FILTer:RNYQuist[;ALPHa] 

Description: Sets the alpha for the root Nyquist (raised cosine) filter. 

Parameters: <numeric_value> 

Valid values: <NRf> | MAXimum | MINimum 
*RST sets: 0.35 

[SOURce][:MODulation]:IQ;DM:GENeric:FILTer:RNYQuist[:ALPHa]? 

Description: Returns the alpha for the root Nyquist filter. 

Parameters: None 
Response: <NR2> 

Returned values: Alpha value 
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[SOURce][:MODulation]:IQ:DM;GENeric:FILTeM:TYPE] 

Description: Sets the filter type. 

Parameters: <CPD> 

Valid values: EDGE | GAUSsian | NYQuist 1 RNYQuist 
*RST sets: RNYQuist 

[SOURce][:MODulation]:IQ:DM:GENeric:FILTer[:TYPE]? 

Description: Returns the filter type. 

Parameters: None 
Response: <CRD> 

Returned values: EDGE \ GAUS | NYQ | RNYQ 

[SOURce][:MODulation]:IQ:DM:GENeric:l\/IARKer<1to3>:STATe 

Description: Turns the selected marker on or off. 

Parameters: <Boolean> 

Valid values: OFF | ON j 011 
*RST sets: OFF 

[SOURce][:MODulation]:IQ:DM:GENeric:MARKer<1to3>:STATe? 

Description: Queries whether the selected marker is on or off. 

Parameters: None 
Response: <Boolean> 

Returned values: 011 

{S0URc6l[:Md§ulatirfld:iM:GEN6te 

C|.par[:TEND] 

Description: Clears the general purpose marker transition points from this point up to the end of the 
list. If no value is entered, 0 is assumed, which clears all. 

Parameters: <numeric_value> 

Valid values: NRf 
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[SOURce][:MODulation]:IQ:DM:GENeric:MARKer<1to3>:TRANsition 

:UST 

Description: Transition points are measured in symbols (the ‘offset’) from the preceding point. The 
status of the burst marker changes at each transition point, starting at LOW level. 
Setting any offset except the first to 0 causes remaining arguments to be set to 0 and 
ignored. Setting the first transition point to 0 causes a transition to HIGH level on the 
first symbol. See Fig. 4-2 on page 4-68 for an example. 

Parameters: <NRft>,<NRf>[<NRf>...] 


Valid values: StariTransitionPoint,tpl[,tp2...,tpl6] 
‘RSTsets: All Os 


Example: 


: IQ:DM;GEN:MARKS:TRAN:LIST 


1,5,5,990,10,10,5,975,2,0 


[SOURce][:MODulation]:IQ:DM:GENeric:IVIARKer<1to3>:TRANsition 

:LIST? 


Description: 
Parameters: 
Response: 
Returned values: 
Example: 


Queries the generic modulation marker transition points. 
None 

<NR1>, <NR1>[,<NRL..<NR1>] 

Offsets in symbols 

:IQ:DM:GEN:MARKS:TRAN:LIST? 

1,5,5,990,10,10,5,975,2,0 
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[SOURce][:IVipD 

:REPeat 


Description: 

Sets the repeat length of the general purpose marker. See Fig. 4-3 on page 4-69 for an 
example. 

Parameters: 

<numeri c„value> 

Valid values: 

<NRf>(transitions) | MAXimum | MINimum 

*RST sets: 

0 

Example; 

: IQ:DM:GEN;E1AKK3 :TRAN:REP 4 

[SOURce][:MODulation]:IQ:DM:GENeric:MARKer<1to3>:TRANsition 

:REPeat? 

Description: 

Queries the repeat length of the burst marker. 

Parameters: 

None 

Response: 

<NR1> 

Returned values: 

Repeat length in transitions 

Example: 

: IQ:DM:GEN:MARK3 :TRAN:REP? 4 

[SOURce]f:MODulation]:IQ:DM:GENeric:MODuiationr:TYPEl 

Description: 

Sets the modulation type. 

Parameters: 

<CPD> 

Valid values: 

FSK2 [ FSK4 | MSK \ BPSK | QPSK | PSK8 | PSK16 | EPSK8 | 

PI2Dbpsk I PMDqpsk |PI8Dpsk8 | DBPSk i DQPSk | DPSK8 | OQPSk | 

QAM16 IQAM32 j QAM64 | QAM128 | QAM256 

*RST sets: 

PSK8 

[SOURce][:MODulation]:IQ:DM:GENeric:WiODulation[:TYPE]? 

Description; 

Queries the modulation type. 

Parameters; 

None 

Response; 

<CRD> 

Returned values: 

FSK2 IFSK4 | MSK | BPSK | QPSK | PSK8 | PSK16 | EPSK8 | 

PI2DIPI4D |PI8D I DBFS j DQPS | DPSK8 | OQPS | 

QAM16 IQAM32 | QAM64 | QAM128 | QAM256 
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[SOURce][:MODu[ation];IQ:DM:GENeric:MODulation:FSK2:DEViation 

Description: Sets the deviation for FSK2 modulation. 

Pa ra m et e rs: <numeric_value> 

Valid values: <NRf> j MAXimum | MINimum 
*RST sets: 600.0 Hz 

[SOURce][:MODulation]:IQ:DM:GENeric:WIODulation:FSK2:DEViation? 

Description; Returns the deviation set for FSK2 modulation. 

Parameters: None 
Response: <NR2> 

Returned values: Hz 

[SOURce][;MODulation]:IQ:DM:GENeric:MODulation;FSK4:DEViation 

Description: Sets the modulation deviation for FSK4 modulation. 

Parameters: <numeric_value> 

Valid values: <NRf> | MAXimum | MINimum 
*RSTsets: 600.0 Hz 


[SOURce][:MODulation]:tQ:DIVI:GENeric:IVIODulation:FSK4:DEViation? 


Description: 
Parameters: 
Response: 
Returned values: 


Returns the modulation deviation set for FSK4 modulation. 

None 

<NR2> 

Hz 
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[SOURce][:MODulation]:!Q:DM:GENeric:SRATe 

Description: Sets the symbol rate. 

Parameters: <numeric_value> 

Vaiid values: <NRf> ] MAXimum | MINimum 
*RST sets: 100000.0 

:SOURce][:MODulation]:IQ:DM:GENeric:SRATe? 

Description: Returns the symbol rate. 

Parameters: None 
Response: <NR2> 

Returned values: 
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([SOURce][:MODulation]:PM subsystem) 


Phase modulation deviation, source, frequency, waveshape, mod. sweep, 
phase, Input parameters 


Commands for: 

• Setting phase modulation frequency and frequency step size 

• Setting phase modulation deviation and deviation step size 

• Setting phase modulation impedance and sensitivity 

• Setting phase modulation mode (fixed or sweep) 

• Setting phase modulation waveshape and time per sweep 

• Setting phase modulation sweep parameters 

• Setting intemal/extemal source on/off 

• Setting phase relationship of PM2 with respect to PMl. 





REMOTE OPERATION 


PM COMMANDS 


[SOURce] 

[;MODulation] 

:PM[1]|2 

[:DEViation]\? 

:STEP 

[;INCRement]\? 

:EXTemai 

:IMPedance\? 

:SENSitivity\? 

rINTernal 

;FREQuencyV? 



:STEP 

[:INCRemem]V? 

:MODE\? 

:SWEep 

:DWELI\? 

:MANual 



:INTernal 

:PHASe\? 

:SENSItivity\? 
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[SOURce][:MODulation]:PM[1 ]I2[:DEVip^og . 

Description: Sets the phase modulation deviation. 

Parameters: <numeric_value> 

Valid values: <NRf>(rad) | MAXimum | MINimum | UP | DOWN | RETum | REFerence 

Set by value, to maximum or minimum, stepping up or down, returning to the last full 
setting, or setting the current value to the last foil setting. 

*RST sets: MDSE 

[SOURce][:MODulation]:PWI[1]l2[:DEViation]? 

Description: Queries the phase modulation deviation. 

Parameters: None 
Response: <NR2> 

Returned values: Phase modulation deviation in radians 

[SOURce][:MODulation]:PWl[1]l2[:DEViation]:STEP[;INCRement] 

Description: Sets the phase modulation deviation step size. 

Parameters: <numeric_value> 

Valid values: <NRf>(rad) | MAXimum | MINimum 
*RST sets: 0.1 rad 

[SOURce][;MODulation]:PM[1]l2[:DEViation]:STEP[:INCRement]? 

Description: Queries the phase modulation deviation step size. 

Parameters: None 
Response: <NR2> 

Returned values: Phase modulation step size in radians 
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[SOURce][:MODulation]:PM[1]!2:EXTerna!:IMPedance 

Description: Selects the impedance of the external source input — 50 Q or 100 Idli. 

Parameters: <CPD> 

Valid values: Z50|K100 

*RST sets: Z50 (in SCPI mode) or KlOO (in 202x emulation). 

[SOURce][:MODulation]:PIVI[1]l2:EXTernal:IIVIPedance? 

Description: Queries the impedance of the external source input — 50 or 100 kQ. 

Parameters: None 
Response: <CRD> 

Returned values: Z50 j KlOO 

[SOURce][:MODulation]:PWI[1]l2:EXTernal:SENSitivity 

Description: Selects the sensitivity of the external source input for phase modulation — IV RMS or 
1 V peak 

Parameters; <CPD> 

Valid values: VRMS 1VPK 
*RST sets: VRMS 

[SOURce][:MODulation]:PM[1]l2;EXTernal:SENSitivity? 

Description: Queries the sensitivity of the external source input for phase modulation. 

Parameters: None 
Response: <CRD> 

Returned values: VRMS I VPK 
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[SOURce][:MODulation]:PM[1]l2:!NTernal:FREQuency[:FlXed] 

Description: Sets the internal phase modulation frequency. 

Parameters: <numeric_value> 

Valid values: <NRf>(Hz) ] MAXimum [ MINimum | UP | DOWN | RETum | REFerence 

Set by value, to maximum or minimum, stepping up or down, returning to the last full 
setting, or setting the cixrrent value to the last full setting. 

*RSTsets: PMl = 1 kHz, PM2 = 400 Hz 

[SOURce][:MODulation]:PIVI[1]l2:tNTernal:FREQuency[:FIXed]? 

Description: Queries the internal phase moduktion frequency. 

Parameters: None 
Response: <NR2> 

Returned values: Phase modulation frequency in Hz 

[SOURce][:MODuiation]:PM[1]l2:INTernal:FREQuency[:FIXed] 

:STEP[:INCRement] 

Description: Set the internal phase modulation frequency step. 

Parameters: <numeric_value> 

Valid values: <NRf>(Hz) [ MAXimum | MINimum 
‘RSTsets: 10 Hz 

[SOURce][:MODulation]:PM[1]l2:INTernal:FREQuency[:FIXed] 

:STEP[:INCRement]? 

Description: Queries the internal phase modulation frequency step size. 

Parameters: None 
Response: <NR2> 

Returned values: Phase modulation frequency step size in Hz 
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[SOURce][:MODu!ation]:PM[1]l2:INTernal:FREQuency:IVIODE 

Description: Sets the mode of the phase modulation frequency operation. 

Parameters: <CPD> 

Valid values: FIXed | SWEep 
*RST sets: FIXed 

[SOURce][:MODulation]:PM[1]l2:INTernal:FREQuency:MODE? 

Description: Queries the mode of the phase modulation frequency operation (fixed or sweep). 
Parameters: None 
Response: <CRD> 

Returned values: FIX | SWE 

[SOURce][;MODulation]:PM[1]!2:INTernal:FREQuency:SWEep 

:DWELI 

Description: Sets the time per sweep step for phase modulation. 

Parameters: <numeric_value> 

Valid values: <NRf>(ms) | MAXimum j MINimum 
*RST sets: 50 ms 


[SOURce][:MODulation]:PM[1]l2:INTemal:FREQuency:SWEep 

:DWELI? 


Description: 
Parameters: 
Response: 
Returned values: 


Queries the time per sweep step for phase modulation. 

None 

<NR2> 

Dwell time in ms 
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[SOURce][:MODuiation]:PM[1]l2:INTemal:FBEQuency:SWEep 

iMANual 

Description: Sets a new phase modulation frequency whilst a sweep is paused. 

Parameters: <numeric_value> 

Valid values: <NRf>(Hz) | MAXimum | MINimum ] UP | DOWN 

Set by value, to maximum or minimum, or stepping up or down. 

This command is available only when PM[l]|2:INTemal:M0DE SWEep is selected, 
and sweep operation is not in progress (PAUSED or WATTING FOR TRIGGER). The 
frequency value should be limited to the range determined by 
PM[l]|2:INTemal:SWEep:STARt and PM[l]|2:INTernai:SWEep:STOP. 

[SOURce][:MODulation]:PM[1]l2:iNTernal:FREQuency:SWEep 

:MANual? 

Description: Queries the phase modulation frequency set during a paused sweep. 

Parameters: None 
Response: <NR2> 

Returned values: Phase modulation frequency in Hz 

[SOURce][:MODulation]:PM[1]l2:lNTerna!:FREQuency:SWEep 

:SPACing 

Description: Sets the mode of sweep spacing for ph^e modulation. 

Parameters: <CPD> 

Valid values: LINear j LOGarithmic 
*RSTsets; LIN 

[SOURce][;MODuiation]:PM[1]l2:INTernal:FREQuency:SWEep 

:SPACing? 

Description: Queries the mode of sweep spacing for phase modulation. 

Parameters: None 
Response: <CRD> 

Returned values: LIN | LOG 


I 

i 
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[SOURce][:MODu!ation]:PM[1]l2:INTernal:FREQuency:SWEep 

rSTARt 

Description: Sets the start frequency for the phase modulation sweep. 

Parameters: <Dumeric_value> 

Valid values: <NRft>(Hz) | MAXimum [ MINimum 
*RST sets: MiN 

[SOURce][:MODulation]:PIVI[1]l2:INTernal:FREQuency:SWEep 

rSTARt? 

Description: Queries the start frequency for the ph^e modulation sweep. 
Parameters: None 
Response: <NR2> 

Returned values: Phase modulation start frequency in Hz 

[SOURce][:l\/!ODu!ationl:PM[1 ■i2:INTernal:FREQuency:SWEep 
:STEP!:L!Near] 

Description: Sets the size of the step for linear phase modulation sweeps. 
Parameter; <numeric_vaiue> 

Valid values: <NRf>(Hz) | MAXimum | MINimum 
*RST sets: 1 kHz 

[SOURce][:MODulation]:PM[1]l2:INTernal:FREQuency:SWEep 

:STEP[:LINear]? 

Description: Queries the size of the step for linear phase modulation sweeps. 
Parameters: None 
Response: <NR2> 

Returned values: Linear sweep step size in Hz 
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[SOURce][:MODulation]:PM[1]]2:INTemal:FREQuency:SWEep 
:STEf>:LOISarithpiic-: ?' 

Description: Sets the size of the step for logarithmic phase modulation sweeps as a percentage. 
Parameters: <numeric_value> 

Valid values; <NRf>(PCT) | MAXimum | MINimum 
*RST sets: 1 PCX 

[SOURce][:MODulation]:PIUI[1]l2:INTernal:FREQuency:SWEep 

:STEP:LOGarithmic? 

Description: Queries the size of the step for logarithmic phase modulation sweeps. 
Parameters: None 
Response: <NR2> 

Returned values: Logarithmic sweep step size as a percentage 

[SOURce][:MODulation]:PM[1]!2:INTernal:FREQuency:SWEep 

:STOP 

Description: Sets the stop frequency for the phase modulation sweep. 

Parameters: <numeric_value> 

Valid values: <NRf>(Hz) | MAXimum | MINimum 
*RST sets: MAX 

[SOURce][:MODulation]:PM[1]l2:INTernal:FREQuency:SWEep 

:STOP? 

Description: Queries the stop frequency for the phase mcKiulation sweep. 

Parameters: None 
Response: <NR2> 

Returned values: Phase modulation sweep stop frequency in Hz 
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[SOURce][:MODulation]:PM[1]l2:INTernal:SHAPe 

Description: Selects the shape of the internally generated phase modulation. 
Parameters: <CPD> 

Valid values: SINE | SQUare | TRIangle | RAMP 
*RST sets: SINE 

[SOURce][:MODulation]:PI\/l[1]l2:INTernal:SHAPe? 

Description; Queries the shape of the internally generated phase modulation. 
Parameters: None 
Response: <CRD> 

Returned values: SINE | SQU | TRI | RAMP 


[SOURce][:MODulation]:PI\/l[1]i2:SOURce 

Description: Selects either an internal or external source to generate phase modulation. 
Parameters: <CPD> 

Valid values: INTemal | EXTemal 
*RST sets: INT 


)URce][:MODulation]:PM[1]l2:SOURce? 


Description: 
Parameters: 
Response: 
Returned values: 


Queries whether the source for phase modulation is internal or external. 

None 

<CRD> 

INT I EXT 









HIrMIU i 1= UKClKAi lUN 


riVI VrV/IVIIVIMIMUO 


[SOURce][:MODulatlon]:PM[1]l2;STATe 

Description: Adds PMl or PM2 to the set of active modulations, or removes PMl or PM2 from it: 
see Fig. 4-1 on page 4-19. 

Parameters: <Boolean> 

Valid values: OFF | ON 10 11 

*RST sets: OFF 

[SOURce][;MODulation]:PM[1]l2:STATe? 

Description: Queries whether the phase modulation path is on (1) or off (0). 

Parameters: None 
Response: <Boolean> 

Returned values: 0| i 

[SOURcel[:r\/IODulalion]:PM2:INTemal:PHASe 

Description: Sets the phase offset of PM2 relative to PMl. 

Pa ram et e rs: <numeric_value> 

Valid values: <mf> \ UP | DOWN 
*RST sets; 0 

[SOURce][:MODulation]:PM2:INTernal:PHASe? 

Description: Queries the phase offset of PM2 relative to PML 
Parameters: None 
Response: <NR2> 

Returned values: Phase angle (degrees) 
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[SOURcel:M.DDulation]:PM2:rNTemal:PHASe:SENSitivity 


Description: 

Selects the sensitivity of the rotary control or [J) 
phase offset of PM2 relative to PMl. 

Parameters: 

<CPD> 

Valid values: 

FINe (O.Or resolution) 

MEDium (0.1® resolution) 

COARse (1.0® resolution) 

*RST sets: 

FINe 


[SOURce][;MODulation]:PM2:INTernal:PHASe:SENSitivity? 


Description: 

Parameters: 
Response: 
Returned values: 


Queries the sensitivity of the rotary control or (3] setting up the 

phase offeet of PM2 relative to PMl. 

None 

<CRD> 

FIN I MED I COAR 
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([SOURce][:MODulation]:PULM subsystem) 


Pulse modulation source, control 

Commands for: 

• Confirming pulse modulation source 

• Turning pulse modulation on/off. 


[SOURce] 

[:MODulatfon] 
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[SOURce][:MODulation]:PULM:SOURce 

Description: Sets the source that is to generate pulse modulation: this source can only be external. 
Parameters: <CPD> 

Valid values: EXTemal 
*RST sets: EXT 

[SOURce][:MODulation]:PULIUI:SOURce? 

Description: Returns that the source for pulse modulation is external. 

Parameters: None 
Response: <CRD> 

Returned values: EXT 

[SOURce][:MODuiation]:PULM:STATe 

Description: Adds Pulse to the set of acti ve modulations, or removes Pulse from it; see Fig. 4-1 on 
page 4-19. 

Parameter: <Boolean> 

Valid values: OFF | ON j 011 

‘RST sets: OFF 

[SOURce][:MODulation]:PULM:STATe? 

Description: Queries whether the Pulse path is off (0) or on (1). 

Parameters: None 
Response: <Boolean> 

Returned values: 011 
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ALC, carrier level, carrier level sweeping, level steps, offsets, max. RF level 

Commands for: 

• Configuring the ALC’s bandwidth and state 

• Setting carrier level and step size 

• Setting compensation for external losses (offsets) 

• Setting an RF output limit 

• Setting sweep parameters. 



:BW\? 

:FROZen 


[:STATe]\? 

[:LEVeI] 

[:IMMediate] 

[:AMPLitude]\? 

:OFFSet 

:ATTenuation\? 

[:GAIN]\? 

:LOSS\? 

:STATe\? 

:STEP 

[:INCRement]\? 

iLliVllt 

[:AMPLItude]\? 

:MODE\? 

:OPTImisatlon\? 

;QRFNuli 

:SWEep 

:DWELI\? 

;MANual\? 

:STARt\? 

:STEP\? 

:STOP\? 
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[SOURce]:POWer:ALC:BW 

Description: Sets the ALC bandwidth for optimum performance. 
Parameters: <CPD> 

Valid values: AUTO | MODerate | NARRow | BROad 
*RST sets: AUTO 

[SOURce]:POWer:ALC:BW? 

Description: Returns the ALC bandwidth setting. 

Parameters: None 
Response: <CRD> 

Returned values: AUTO | MODerate | NARR {BRO 

[SOURce]:POWer;ALC:FROZen[:MODe] 

Description: Sets the power search method in ALC frozen mode. 
Parameters: <CPD> 

Valid values: AUTO | MANual 
*RST sets: AUTO 

[SOURce]:POWer:ALC:FROZen[:MODe]? 

Description: Returns the power search method in ALC frozen mode. 
Parameters: None 
Response: <CRD> 

Returned values: AUTO | MAN 

tS5URce]iW)\iera^C:t^i0ien^^^ 

Description: Triggers a power search in ALC manual frozen mode. 
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[SOURcej:POWet:*^UJ[;STATe] 

Description: Sets the ALC state for optimum performance. 

Parameters: <CPD> 

Valid values: AUTO | NORMal | AM | FROZen | SCALed 
*RST sets: NORMal 

[SOURce]:POWer:ALC[:STATe]? 

Description: Returns the ALC state. 

Parameters: None 
Response: <CRD> 

Returned values: AUTO | NORM j AM | FROZ | SCAL 

[SOURce];POWer[:LEVel][;il\/IMediate][;AMPUtude] 

Description: Sets the carrier level. 

Parameters: <:numeric_value> 

Valid values: <NRf> | MAXimum | MlNimum | UP | DOWN | RETum [ REFerence 

Set by value, to maximum or minimum, stepping up or down, returning to the last Ml 
setting, or setting the current value to the last Ml setting. 

<NRft> is in units set by :UNIT:POW or :UNIT:VTYP on page 4-172. 

*RST sets: MIN 

[SOURce]:POWer[:LEVel][:IMMediate][:AMPLitude]? 

Description: Queries the carrier level by value. 

Parameters: None 
Response: <NR2> 

Returned values: 
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[SOURce]:POW8r[:LEVel][;IMMediatel[:AMPLitude]:OFFSet 
:ATTenuation L 

Description: Sets the external attenuation value for power offset. 

Note that gain, attenuation and system loss are added together to give the overall offset. 

Actual RF output power = displayed RF level - gain value + attenuation value + system 
loss value. 

Parameters: <numeric_value> 

Valid values: <NRf>(dB) | MINimum | MAXimum 
*RST sets: 0 dB 

[SOURce]:POWer[;LEVel][:IMMediate][:AMPUtude]:OFFSet 

:ATTenuation? 

Description: Returns the external attenuation value for power offset. 

Parameters: None 
Response: <NR2> 

Returned values: Attenuation level (dB) 

[SOURce]:POWer[:LEVel][:iMMediate][;AMPLitude];OFFSet[:GA!N] 

Description: Sets the external gain value for power offset. 

Note that gain, attenuation and system loss are added together to give the overall offset. 

Actual RF output power = displayed RF level - gain value + attenuation value + 
system loss value. 

Parameters: <numeric_value> 

Valid values: <NRf>(dB) | MINimum | MAXimum 

*RST sets: 0 dB 

[SOURce]:POWer[:LEVel][:IMMediate][:AMPLitude]:OFFSet[:GAIN]? 

Description: Returns the external gain value for power offset. 

Parameters: None 
Response: <NR2> 

Returned values: Gain level (dB) 
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[SOURce]:POWer[:LEVel][;lMMediate]I:AMPLitude]:OFFSet:LOSS 

Description: Sets the external system loss value for power offset. 

Note that gain, attenuation and system loss are added together to give the overall offset. 

Actual RF output power = displayed RF level - gain value + attenuation value + 
system loss value. 

Parameters: <numeric_value> 

Valid values: <NRft>(dB) [ MINimum | MAXimum 

*RSTsets: OdB 

[SOURce]:POWer[:LEVel][:IMMediate][:AMPLitude]:OFFSet:LOSS? 

Description: Returns the external system loss value for power offset. 

Parameters: None 
Response: <NR2> 

Returned values: Loss level (dB) 

[SOURce]:POWer[:LEVe!][;IMMediate][;AMPLitude]:OFFSet:STATe 

Description: Sets the carrier level offset on or off. 

Parameters: <Boolean> 

Valid values: OFFjON|0|l 
*RST sets: OFF 

[SOURce]:POWer[:LEVel][:IMMediate][:AMPLitude]:OFFSet:STATe? 

Description: Queries whether the carrier level offset is off (0) or on (1). 

Parameters: None 
Response: <Booiean> 

Returned values: 011 
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[SOURce]:POWer[:LEVel][:IMMediate][:AMPLitude]:STEP[:INCRement] 

Description: Sets the step size for carrier level. 

Parameters: <numeric_value> 

Valid values: <NRf>(dB) j MAXimum | MINimum 
*RSTsets: 1 dB 

[SOU Rce] :POWer[: LEVei][: I MMediate][: AMPLitude] :STEP[: I NCRement]? 

Description: Queries the step size for carrier level. 

Parameters: None 
Response: <NR2> 

Returned values: Carrier level step size in dB 

[SOURce]:POWer:LIMit[:AMPLitude] 

Description: Sets the maximum RF level limit. 

Parameters: <numeric_value> 

Valid values: «cNRfc>(dB) | MAXimum | MINimum 
*RSTsets: MAX 


[SOURce]:POWer:LIMit[:AMPLitude]? 


Description: 
Parameters: 
Response: 
Returned values: 


Queries the maximum RF level limit. 

None 

<NR2> 

Power level limit, in the units set on page 4-172 
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[SOURce]:POWer:MODE 

Description: Sets the mode of the carrier level operation. 

Parameters: <CPD> 

Valid values: FIXed | SWEep | LIST 
•RSTsets: FIX 

[SOURce]:POWer;MODE? 

Description: Returns the mode of carrier level operation. 

Parameters: None 
Response: <CRD> 

Returned values: FIX | SWE | LIST 

[SOURce]:POWer:OPTimisation 

Description: Sets RF power optimization by selecting the appropriate noise mode. 
Parameters: <CPD> 

Valid values: AUTO 1 POWer | NOise | AGP 

AUTO sets the optimum mode automatically, depending on RF level. 
POW sets the maximum possible output power. 

NO optimizes the output level for low noise. 

AGP optimizes the output level for low AGP. 

*RST sets: AUTO 

[SOURce]:POWer:OPTimisation? 

Description: Queries the RF power optimization. 

Parameters: None 
Response: <CRD> 

Returned values: AUTO | POW | NO | AGP 
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[SOURce]:POWer:QRFNull 

Description: Optimizes RF level accuracy performance. 

Parameters: none 
Valid values: none 

[SOURce]:POWer:SWEep:DWELI 

Description: Sets the time per sweep step for carrier level. 

Parameters: <numeric_value> 

Valid values: <NRft>(s) | MAXimum | MINimum 

*RST sets: 50 ms 

[SOURce]:POWer:SWEep:DWELI? 

Description: Queries the time per sweep step for carrier level. 

Parameters: None 
Response: <NR2> 

Returned values: Time per sweep step in s 

[SOURce]:POVVer:SVVEep:Fv1ANuai 

Description: Sets the output power sweep level. 

Parameters: <numeric_value> 

Valid values: <NRfc>(dB) | MAXimum | MINimum | UP | DOWN 

Set by value, to maximum or minimum, or stepping up or down. 
<level> is in units set by :UNIT:POW or :UN1T:VTYP on page 4-172. 

[SOURce]:POWer:SWEep:MANual? 

Description: Queries the value of the output power sweep level. 

Parameters: None 
Response: <NR2> 

Returned values: Power level, in the units set on page 4-172 
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[SOURce]:POWer:SWEep:STARt 

Description; Sets the start level for a power sweep. 
Parameters; <numeric_value> 

Valid values; <NRf>(dB) | MAXimum | MINimum 
*RST sets: MIN 

[SOU Rce] :POWer:SWEep:STARt? 

Description: Queries the start level for a power sweep. 
Parameters: None 
Response; <NR2> 

Returned values: Start level, in the units set on page 4-172 

[SOURce]:POWer;SWEep:STEP 

Description: Sets the step level for a power sw^p. 
Parameters: <numeric_value> 

Valid values; <NR£>(dB) | MAXimum | MINimum 
*RST sets: MAX 

[SOURce]:POWer:SWEep:STEP? 

Description: Queries the step level for a power sweep. 
Parameters: None 
Response: <NR2> 

Returned values: Step level, in the units set on page 4-172 
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[SOU Rce]; POWer:SWEep :STOP 


Description: 
Parameters: 
Valid values: 
*RST sets: 


Sets the stop level for a power sweep. 
<numeric_value> 

<NRf>(dB) I MAXimum | MINimum 
MAX 


[SOURce]:POWer:SWEep:STOP? 


Description: 
Parameters: 
Response: 
Returned values: 


Queries the final level for a power sweep. 
None 

<NR2> 

Stop level, in the units set on page 4-172 
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Sweep commands 

([SOURce]:SWEep subsystem) 


Sweep handling and triggering 

Commands for: 

• Controllmg operation of a frequency or power sweep 

• Setting the sweep trigger mode and slope. 


[SOURce] 

:SWEep 
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[SOURce]:SWEepABORt 

Description: Stops the sweep immediately. 
Parameters: None 

[SOURce]:SWEep;CONTinue 

Description: Continues a paused sweep. 
Parameters: None 


[SdURGe]:S Wiep:lNrrtate 

Description: Starts a sweep. 
Parameters: None 


[SOURce]:SWEep:OPERation 


Description: 
Parameters: 
Valid values: 
*RST sets: 


Sets whether the sweep mode is single or continuous. 
<CPD> 

SINGle I CONTinuous 
SING 


[SOURce]:SWEep:OPERation? 


Description: 
Parameters: 
Response: 
Returned values: 


Returns whether the sweep mode is single or continuous. 

None 

<CRD> 

SING I CONT 


[SOU Rce] :S WEep: PAUSe 

Description: Pauses the sweep. 
Parameters: None 



Description: Resets the sweep to its starting value of power or frequency. 
Parameters: None 
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[SOURce]:SWEep:TRIGger[:MODe] 

Description: Sets the trigger mode to off, start, start then stop, or step. 
Parameters: <CPD> 

Valid values: OFF | STARt j SSTOP | STEP 
*RST sets: OFF 

[SOURce]:SWEep;TRIGger[:MODe]? 

Description: Queries the trigger mode for the sweep. 

Parameters: None 
Response: <CRD> 

Returned values: OFF | STAR | SSTOP | STEP 

[SOURce]:SWEep:TRIGger:SLOPe 

Description: Sets the polarity of the sweep trigger. 

Parameters: <CPD> 

Valid values: Positive | NEGative 
*RST sets: POS 


SOURce]:SWEep:TRIGger:SLOPe? 


Description: 
Parameters: 
Response: 
Returned values: 


Queries the polarity of the sweep trigger. 

None 

<CRD> 

POS 1NEG 


i 

I 

I 
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(SYSTem subsystem) 


Ethernet setup, GPIB address, RS-232 setup, error queue, keyboard locking, 
SCPI/2023 commands, power-up and memory handling, touch screen on/off, 
SCPI version 

Commands for: 

• Setting the instrument’s Ethernet address, DHCP and hostname 

• Setting the instrument’s GPIB address, baud rate and serial interface parameters 

• Setting keyboard locking 

• Setting the default command set 

• Setting power-on memory location parameters 

• Setting the default store locations for save/recall operations 








REWIUTE OPERATION 


SYb I EM OOMMANUb 



lETHernet 

:ADDRess\? 

:AUTO\? 

:HNAIVIe\? 

;GPIB 

[:SELF] 

:ADDRess\? 

:REIVIote\? 

:SERial 


Ethernet address 
Enable DHCP 
Hostname 


GPiB address 
RS-232 setup 


:HANDshake\? 

rPARity 

:[TYPE]\? 

:SB*Ts\? 

:ERRor 


[:NEXT]? 

:COUNt? 

[:NEXT]? 

iHELP 



:TYPB? 


:PRESet 
rSETTings 
:FULL 
:CLEar 
:ALL 
: RECALL 
:SAVE 


Keyboard locking 
SCPI or 2023 commands 

Power-on memory store 
Power-on memory location 
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SYSTem:COMMunicatedEHiernet:ApDRGss 

Description: Sets the instrument’s Ethernet address. 

This command is rejected with a ‘settings conflict’ if DHCP is enabled. 
Parameters: <string parameter data>,<string parameter data> 

Valid values: NetMask and IP address, both in dotted quad format (for example, 255.255.255.0) 
*RSTsets: No effect 

SYSTem:COIVIMunicate:ETHernet:ADDRess? 

Description: Returns the current NetMask and IP address in use, even if DHCP is enabled. 
Parameters: None 
Response: <string>,<string> 

Returned values: Current NetMask and IP addresses 

SYSTem:COMMunicate:ETHernet:AUTO 

Description: Enables or disables the use of DHCP to set network parameters. 

Parameters: <Boolean> 

Valid values: ON | OFF 11 i 0 
*RST sets: No effect 

SYSTem:COMWIunicate:ETHernet:AUTO? 

Description: Returns the DHCP state. 

Parameters: None 
Response: <Boolean> 

Returned values: 1 \ 0 
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SYSTem:COMB4(Jnical^5THernet:HNAMe 

Description: Sets the host name that api^ars in DHCP server logs. 

Parameters; <string parameter data> 

Valid values: Host name 
*RST sets: No effect 

SYSTem:COMMunicate:ETHemet:HNAMe? 

Description: Returns the instrument’s host name. 

Parameters; None 
Response: <strmg> 

Returned values: Host name 

SYSTenn;COMMunicate:ETHernet:MADDress? 

Description: Returns the Ethernet MAC address. 

Parameters: None 
Response: <string> 

Returned values: For example, ‘t)0:50:31:04:01:02” 

SYSTem:COIVIMunicate:GPIB[:SELF]:ADDRess 

Description: Sets the instrument’s GPIB address. 

This command is only actioned once the EOM at the end of the message has been 
received and all outstanding query responses have been read. 

Parameters: <numeric_value> 

Valid values: Valid GPIB address 

*RST sets: No effect on the GPIB address set 

SYSTem:COIVIMunicate:GPIB[:SELF]:ADDRess? 

Description: Returns the instrument’s GPIB address. 

Parameters: None 
Response: <NR1> 

Returned values: Integer 
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SYSTem:COMMunicate:REMote 

Description: Selects the remote operation interface. 

This co mma nd is only actioned once the EOM at the end of the message has been 
received and all outstanding query responses have been read. 

Parameters: <CPD> 

Valid values: GPIB | RS232 | ETHemet 

*RST sets: No effect 

SYSTem:COMI\/lunicate:REMote? 

Description: Returns the remote operation interface that the instrument uses. 

Parameters: None 
Response: <CRD> 

Returned values: GPIB | RS2321ETH 

SYSTem:COMMunicate:SERia]:BAUD 

Description: Sete the baud rate of the serial interface. 

This command is only actioned once the EOM at the end of the message has been 
received and all outstanding query responses have been read. 

Parameters: <numeric_value> 

Valid values: 300160011200 j 24001480019600 

*RST sets: No effect on the set baud rate. 

SYSTem:COI\/IMunicate:SERial:BAUD? 

Description: Returns the baud rate of the serial interface. 

Parameters: None 
Response: <NR1> 

Returned values: 3001600 i 1200124001480019600 
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SYSTem:CQ|VIMunicate:SERial:CONTroi:HANDshake 

Description: Sets the serial interface’s handshake protocol. 

This command is only actioned once the EOM at the end of the message has been 
received and all outstanding query responses have been read. 

Parameters: <CPD> 

Valid values: OFF | HW | SW j BOTH 

*RST sets: No effect on the handshake set. 

SYSTem:COMWlunicate:SERial:CONTrol:HANDshake? 

Description: Returns the serial interface’s hardware handshake. 

Parameters: None 
Response: <CRD> 

Returned values: OFF j HW | SW | BOTH 

SYSTem:COMMunicate:SERial:PARity:[TYPE] 

Description: Sets the serial interface’s parity type. 

This command is only actioned once the EOM at the end of the message has been 
received and all outstanding query responses have been read. 

Parameters: <CPD> 

Valid values: EVEN ] ODD | NONE 

*RST sets: No effect on the parity type set 

SYSTem:COMWIunicate:SERial:PARity:[TYPE]? 

Description: Returns the serial interface’s parity type. 

Parameters: None 
Response: <CRD> 

Returned values: EVEN | ODD | NONE 
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SYSTem:COIVIMunicate;SERial:SBITs 


Description: 


Parameters: 
Valid values: 
*RST sets: 


Sets the number of stop bits that the serial interface uses. 

This command is only actioned once the EOM at the end of the message has been 
received and all outstanding query responses have been read. 

<numeric_vaiue> 

112 

No effect on the number of stop bi ts set. 


SYSTem:COMWIunicate:SERial:SBITs? 


Description: 
Parameters: 
Response: 
Returned values: 


Returns the number of stop bits that the serial interface uses. 

None 

<NR1> 

112 


SYSTem;ERRor:ALL? 

Description: Queries the error queue for all unre^ items, and removes them from the queue. 
Parameters: None 
Response: <NR1>,<CRD> 

Returns a comma-separated list of number, string pairs in FIFO order. If the queue is 
empty, the response is 0, ‘No error’. 


SYSTem:ERRor:CODE[:ALL]? 

Description: Queries the error queue for all unread items, and removes them from the queue. 
Parameters: None 
Response: <NRi>,...,<NRl> 


Returns a comma-separated list of only the error/event code numbers in FIFO order. If 
the queue is empty, the response is 0. 


fV§Tem:Ehic5r;Gpp|[;NEXT]? 

Description: Queries the error queue for the next item, and removes it from the queue. 
Parameters: None 
Response: <NR1> 

Returns the error code only, as an integer. If the queue is empty, the response is 0. 
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SYSTem:ERRor:COUNt? 

Description: Queries the error queue for the number of unread items. 
Parameters: None 
Response: <NRl> 

If the queue is empty, the response is 0. 



Description: Queries the error queue for the next unread item, and removes it from the queue. 
Parameters: None 

Response: <NRi>,<CRD> 


Returns a number and string. If the queue is empty, the response is 0, ‘No error’. 

SYSTem:HELP:HEADers? 

Description: Returns a list of the instrument command headers. 

Parameters: None 

Response: <arbitrary block response data> 



Description: Locks and unlocks the keyboard. When the keyboard is locked, the soft box and 
the [LOCAL] key still function. 


Parameters: <Boolean> 

Valid values: ON | OFF 1110 
*RST sets: OFF 

SYSTem;KLOCk? 

Description: Queries whether the keyboard is locked (1) or unlocked (0). 
Parameters: None 
Response: <Boolean> 

Returned values: 011 
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SYSTem:LANGuage 

Description: Configures the instrument to function with either the SCPI-like command set or the 
2023 command set and status reporting. 

T his command is only actioned once the EOM at the end of the message has been 
received and all outstanding query responses have been read. 

Follow any change of language with *RST to clear status registers. 

Parameters: <CPD> 

Valid values: SCPI | rFR2023 

*RST sets: No effect on the language set. 

SYSTem:LANGuage? 

Description: Returns the command set that the instrument is to work with. 

Parameters: None 
Response: <CRD> 

Returned values: SCPI | IFR2023 

SYSTem:PON;MEIVIory 

Description: Specifies a user-defined power-on memory store number. 

Parameters: <numeric_value> 

Valid values: Valid store number. 

*RST sets: No effect on the store number set. 

SYSTem:PON:MEWIory? 

Description: Returns the power-on memory number. 

Parameters: None 
Response: <NR1> 

Returned values: Store number. 
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SYSTern:PON:TYPE 

Description: Selects power-on either from the default memory location (factory-preset) or one 
specified by :SYSTem:PON:MEMory above. 

Parameters: <CPD> 

Valid values: DEFault | MEMory 

*RST sets: No effect on the language set. 

SYSTem:PON:TYPE? 

Description: Queries whether the instrument powers up from the default memory location or one 
specified by :SYSTem:PON:MEMory above. 

Parameters: None 

Response: <CRD> 

Returned values: DEF | MEM 

SYSTem:PRESet 

Description: Returns the instrument to its default state (page 3-156). 

Parameters: None 

SYSTem:SETTings:FULL:CLEar:ALL 

Description: Clears all user-defined memory locations. 

Parameters: none 

SYSTem:SETTings:FULL:RECail 

Description: Recalls the contents of the sf^cified memory location. 

Parameters: <numeric_value> 

Valid values: Valid store number | UP | DOWN 

SYSTenn:9|Ttings:FU|.L:SAyiE 

Description: Save the current configuration to the memory location. 

Parameters: <numeric_value> 

Valid vaiues: Valid store number. 
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(UNIT subsystem) 


Output level/voltage units 

Commands for: 

• Setting the units for output level 

• Setting the voltage type for absolute/relative units. 

UNIT 

:POWert? 

:VoltTYPe\? 
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UNIT:POWor 

Description: Sets the units for the output level, for the remote interface only. Local measurement 
units remain as set on the instrument’s front panel. 

Parameters: <CPD> 

Vaiid values: DBM | DBV | DBMV | DBUV | V | MV | UV | 

*RST sets: DBM 

UNIT:POWer? 

Description: Queries the units used for output level. 

Parameters: None 
Response: <CRD> 

Returned values: DBM | DBV | DBMV | DBUV | V | MV | UV | 

UNITiVoItTYPe 

Description: Sets the voltage type to be used for absolute and relative voltage units: DBV, DBMV, 
DBUV, V, MV, UV. 

Parameters: <CPD> 

Vaiid values: PD [ EMF 

*RST sets: Has no effect. 

UNIT:VoltTYPe? 

Description: Queries the voltage type used for voltage units. 

Parameters: None 
Response: <CBID> 

Returned values: PD | EMF 
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(CALibration subsystem) 


Most calibration cominands are included in the Maintenance Manual, as they are likely to be used 
only at routine calibration intervals or after servicing. The following commands may however be 
useful during everyday operation. 

CALibration 

:IQUSer 

:ADJust 

:MODE\? 

:WIULTi 

:BAND 

:STARt\? 

:STOP\? 

:CLEar 

:OPERation\? 













KbMU I b UPbKAi iUN 


UALII^KAI IUN UUMMANUS 


CAL[bration:IQUSer:ADJusl 

Description: Performs a user IQ calibration at the current settings. 

CALibration;IQUSer:MODE 

Description: Sets whether user IQ calibration is done at a spot frequency; over a band; over up to 
four bands; or at the frequencies set up for list mode operation. 

Parameters: <CPD> 

Valid values: SPOTfreq | SPANfreq i MULTiband | LISTfreq 

CALibration:IQUSer;WIODE? 

Description: Queries whether user IQ calibration is done at a spot frequency; over a band; over up to 
foxu bands; or at the frequencies set up for list mode operation. 

Parameters: None 

Response <CRD> 

Returned values: SPOT j SPAN | MULT | LIST 

CALibration:IQUSer:MULTi:BAND:STARt 

Description: Sets the band number and start frequency for the user IQ calibration. 

Parameters: <NRf>,<NRf> 

<band number>,<fr^uency> 

Valid values: <0,1,2,3>,<NRf> (Hz) 

CALibration:IQUSer: MULTi:BAND:STARt? 

Description: Queries the start frequency for a particular band used for user IQ calibration. 
Parameters; <band number> 

Response <NR2> 

Returned values: Start frequency in Hz 
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CALibration:IQUSer:MULTi:BAND:STOP 

Description: Sete the band number and stop frequency for the user IQ calibration. 

Parameters: <NRi>,<NRf> 

<band number>,<ffequency> 

Valid values: <0,1,2, 3>,<NRfi> (Hz) 

CALibration;IQUSer: WIULTi:BAND:STOP? 

Description: Queries the stop frequency for a particular band used for user IQ calibration. 
Parameters: <band number> 

Response <NR2> 

Returned values: Stop frequency in Hz 

CALibration:IQUSer:MULTi:BAND;CLEar 

Description: Clears the start and stop frequencies in the specified band for user IQ calibration. 

Parameters: <NRe> 

<band number> 

Valid values: <0,1,2,3> 

CALibration:IQUSer:OPERation 

Description: Sets whether user IQ calibration starte automatically or manually. 

Parameters: <CPD> 

Valid values: AUTOmatic [ MANual 

CALibration:IQUSer:OPERation? 

Description: Queries whether user IQ calibration starts automatically or manually. 
Parameters: None 
Response <CRD> 

Returned values: AUTO! MAN 
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CALjbration:IQllSer:SPAN 

Description: Sets the span over which the user IQ calibration is done if SPANfreq mode above is 
selected. 

Parameters: <CPD> 

Valid values: SPAN20 | SPAN40 [ SPAN80 | SPAN120 

These values represent spans of ±10,20,40 or 60 MHz with respect to the carrier 
frequency. 

CALibration:IQUSer:SPAN? 

Description: Queries the span over which the user IQ calibration is done if SPANfreq mode above is 
selected. 

Parameters: None 
Response <CRD> 

Returned values: SPAN20 | SPAN40 ! SPAN80 i SPAN120 
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(DlAGnostic subsystem) 


Attenuator count, RPP trip count, elapsed operating time, hardware and 
system options, version and part numbers 

Commands for: 

• Counting the number of attenuator operations 

• Counting the number of RPP operations 

• Monitoring the total time of operation and elapsed time since a reset 

• Checking the version and part number of the boot PROM 

• Checking the versions of CPLD, control and data gate array for the ARB, driver and RF boards 
® Reading the hardware and system options fitted. 







nciviu I c urcKA i iuih 


uiAUinud I iu (^uiviiviAiMua 


DIAGnostic 

rINFormation 

:BOOTrom 


:PNUMber? 

Boot PROM part number 

iVERSIon? 

Boot PROM version 

recount 

Cumulative count of... 

rATTenuator? 

...number of attenuator operations 

rPROTection? 

...number of RPP trips 

rEDEFinitions? 

Define error messages 

:ETIMe? 

Operating time since last reset 

:RESet 

rOTIMe? 

Total operating time 

rPLDevIce 
; ARB 

:BOOT? 

ARB boot CPLD version 

rCONTrol? 

ARB control gate array version 

:DATA? 

ARB data gate array version 

:FGENerator? 

ARB function generator fitted? 

rCONTrol? 

ARB function generator control gate array version 

:DATA? 

ARB function generator data gate array version 

:D[Q 

:CPLD? 

Differential IQ board CPLD version 

:DRiVer 

:CPLD? 

Driver board CPLD version 

:FPGA? 

Driver board gate array version 

rRFBoard 

:CPLD? 

RF board CPLD version 

:FPGA? 

RF board gate array version 

:RTBB 

:CPLD? 

Real-time baseband board CPLD version 

:FPGA? 

Real-time baseband board gate array version 

rOPTfons 

iSOURce? 

Hard\A/are options 

rSYSTem? 

System options 
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DIAGnostic:INFormation:BOOTrom:PNUMber? 


Description: 
Parameters: 
Response 
Returned values: 


Queries the part number of the boot PROM. 

None 

<CRD> 

Part number as a string. 


piApnostic;INformation:BOOTrom:VERSion? 


Description; 
Parameters: 
Response 
Returned values: 


Queries the version number of the boot PROM. 
None 

<CRD> 

Version number as a string. 


DiAGnostic:INFormation:CCOunt:ATTenuator? 

Description: Queries the cumulative total number of times that the mechanical attenuator has 
operated. 


Parameters: 
Response 
Returned values: 


None 

<NR1>,<NR1>,<NR1>,<NR1>,<NR1>,<NR1> 
Number of operations of each attenuator pad. 


DIAGnostic:INFormation:CCOunt:PROTection? 


Description: 
Parameters: 
Response 
Returned values: 


Queries the number of times that the RPP has been activated since last reset. 

None 

<NR1> 

Number of activations. 


::INFormation:EDEFinitions? 


Description: 
Parameters: 
Response: 
Returned values: 


Queries the error definitions, providing a listing of all possible current error messages. 
None 

carbitrary block response data> 

List of errors in the format: 


error type, error number, ‘error description’ 
separated by line feeds. 


4-179 










ncnnu i c urcnM i iui>i 


WiMVai>IV/0 I iW WV^IVtlVIMI'lL/O 


DIAGnostic:INFormation:ETIMe? 


Description: 
Parameters: 
Response: 
Returned values: 


Queries how much time has passed since the last reset (see :RESet below). 

None 

<NR2> 

Number of hours (fractional part in 15 min intervals: 0.25, 0.50,0.75). 


piAGnostic:tNFormatenrpTiMe:RESet 


Description: 

Parameters: 

Resets the elapsed time counter. 

None 


DIAGnosticiINFormationrOTIWIe? 


Description: 

Parameters: 

Response: 

Returned values: 

Queries the total number of operating hours. 

None 

<NR2> 

Number of hours (fractional part in 15 min intervals: 0.25, 0.50,0.75) 


DIAGnostic:INFormation:PLDevice:ARB:BOOT? 

Description: 

Parameters; 

Response: 

Returned values: 

Queries the version of the ARB’s boot CPLD. 

None 

<NR1> 

Two hex. digits 



DIAGnostic:INFormation:PLDevice:ARB:CONTrol? 


Description; 
Parameters: 
Response: 
Returned values: 


Queries the version of the ARB’s control gate array. 

None 

<NR1> 

Four hex. digits 
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DiAGnostic:INFormation:PLDevice:ARB:DATA? 

Description: Queries the version of the ARB’s data gate arrays. 

Parameters: None 
Response: <NRl> 

Returned values: Four hex. digits 

DIAGnostic;INFormation:PLDevtce:ARB;FGENerator? 

Description: Queries whether the ARB function generator is present. 

Parameters: None 
Response: <boolean> 

Returned values: 011 

DIAGnostic:INFormation:PLDcvice:ARB:FGENerator:CONTrol? 

Description: Queries the version of the ARB function generator’s control gate array. 
Parameters: None 
Response: <NR1> 

Returned values: 0 to 65535, representing four hex. digits in decimal. 


D!AGnostic:INFormation:PLDevice:ARB:FQENeralor:DATA? 

Description: Queries the version of the ARB function generator’s data gate arrays. 
Parameters: None 
Response: <NR1> 

Returned values: 0 to 65535, representing four hex. digits in decimal. 




CPLD? 


Description: Queries the version of the differential IQ board’s CPLD. 


Parameters: None 


Response: <NR1> 


Returned values: 0 to 255, representing two hex. digits in decimal. 
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DIAGnostic:INFormation:PLDevipe:DRIVer:CPLD? 

Description; Queries the version of the driver board’s CPLD. 
Parameters: None 
Response: <NR1> 

Returned values: Four hex. digits 

PlAGrtostjc:INFormation:PLDevice;DRIVer;FPGA? 

Description; Queries the version of the driver board’s gate array. 
Parameters: None 
Response: <NRi> 

Returned values: Four hex. digits 


Parameters: None 
Response: <NR1> 

Returned values; Two hex. digits 

DIAGnoslic:INFormation:PLDevlce:RFBoard:FPGA? 

Description: Queries the version of the RF board’s gate array. 
Parameters: None 
Response: <NR1> 

Returned values: Two hex. digits 



Description: Queries the version of the RTBB board’s CPLD. 
Parameters: None 

Response: <arbitrary ASCII response data> 


Returned values: n.n (for example, 1.2) 


DiAGnostic:INFormation;PLDevice:RFBoarcl;CPLD? 

Description: Queries the version of the RF board’s CPLD. 
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DlAGnostic:INFormation:PLDevice:RTBB:FPGA? 


Description: 

Parameters: 

Response: 

Returned values: 


Queries the version of the RTBB board’s gate arrays. 

<NRf> 

where 0 = phase program, 1 = frequency program, 2 = tones program 

< arbitrary ASCII response data> 

<part no.><date><version> 

“pppppp/ppp dd/dd/dd vn.nn” 


tic:0Pfii®s:SPURce? 


Description: Reads the hardware options fitted. If no options are fitted, a ‘0’ is returned. Otherwise, 
the response is up to six strings, separated by commas. 


Option 001 
Option {K)2 
Option 003 
Option {K)5 
Option 008 
Option 009 

Parameters: None 


No attenuator 
Mechanical attenuator 
Electronic attenuator 
Dual-channel ARB 
Real-time baseband 
Differential IQ outputs 


Response: <arbitrary ASCII response data> 


Returned values: Options:string 


D!AGnostic:OPTions;SYSTem? 


Description: Reads the system options fitted. If no options are fitted, a ‘0’ is returned. Othervdse, 
the response is up to six strings, separated by commas. 


Option 006 
Option 007 
Option 020 
Option 021 

Parameters: None 


Pulse modulation 
Rear-panel outputs 
2G CDMA license 
2G and 3G CDMA license 


Response: <arbitrary ASCII response data> 


Returned values: Optionsistring 
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(Display subsystem) 


Screen blanking, contrast 

Commands for: 

• Blanking or unblanking different fields on the screen 

• Setting display contrast. 

Display 

:ANNotation Blanks all or selected (frequency/modulation/power) parts of display 

[:ALL]\? 

:FREQuency\? 

:MODulation\? 

:POWer\? 

:CONTrast\? 
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DISPlay:ANNotatton[;ALL] 

Description: Blanks or unblanks all the display parameters together: Carrier Freq, RF Level, Mod 
Depth and Deviations, and Mod Freq. 

Parameters: <Boolean> 

Valid values: ON | OFF 1110 

*RST sets: ON 

DISPIay:ANNotation[:ALL]? 

Description: Queries if all the display parameters are blanked (0) or unblanked (1). 

Parameters: None 
Response: <Boolean> 

Returned values: 011 

DISPIay:ANNotation:FREQuency 

Description: Blanks or unblanks the Frequency display. 

Parameters: <Boolean> 

Valid values: ON | OFF 11 j 0 
*RST sets: ON 


Display: ANNotation:FREQuency? 


Description: 
Parameters: 
Response: 
Returned values: 


Queries if the Frequency display parameter is blanked (0) or unblanked (1). 
None 

<Boolean> 

Oil 
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DlSPiay:ANNotation:l\/IODulation 

Description: Blanks or unblanks the Modulation display. 

Parameters: <Boolean> 

Valid values: ON[OFF|l jO 
*RST sets: ON 

DISPIay:ANNotation:l\/IODulation? 

Description: Queries if the Modulation display parameter is blanked (0) or unblanked (1). 
Parameters: None 
Response: <Boolean> 

Returned values: 011 

DISPlay:ANNotation:POWer 

Description: Blanks or unblanks the RF Level display. 

Parameters: <Boolean> 

Valid values: ON ] OFF | i 10 
*RST sets: ON 

DISP!ay:ANNotation:POWer? 

Description: Queries if the RF Level display parameter is blanked (0) or unblanked (1). 
Parameters: None 
Response: <Boolean> 

Returned values: 011 
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DISPIay:CONTrast 

Description: Sets the contrast of the display. 
Parameters: <numeric_value> 

Valid values: 0 to 15 | MINimum | MAXimum 
*RST sets: 8 


DISPIay:CONT rast? 


Description: 
Parameters: 
Response: 
Returned values: 


Queries the contrast of the display. 

None 

<NR1> 

Display control setting, in the range 0 to 15 


4-188 









Commands for: 

• Controlling the virtual display 

• Simulating keyboard and rotary control inputs. 

VFPanel 

:DATA 

:ALL\? 

[:PARTial?] 

;KPRessecl 

:KRELeased 

:PALette? 

:PROTocol? 

:RCONtrol 

[iSTATe] 

:TSPRessed 


iTSReleased 







KcmuI c urcriMi luix 


vini UMU rnwiM i rMi'ici- v^wiviivimihuo 


VFPanel:DATA:ALL? 


Parameters: None 


Response: <NRl>,<NRl>,<NRl>,<NRl>,<NRl>,<arbitrary block data> 

Returned values: Left, top, length, height of the part of the display that has changed, the compression 
scheme selected and the display data for that part of the display. 

Description: Returns the data for the whole display, unless the virtual display is not turned on. 

Pixel data going from left to right and then top to bottom is packed into a byte 
array using a big endian packing scheme. This data can then be further compressed 
using a compression scheme previously selected. 


VFPanel:DATA[:PARTial]? 


Parameters: 
Response: 
Returned values: 

Description: 


None 

<NRl>,<NRl>,<NRl>,<NRl>,<NRl>,<arbitrary block data> 

Left, top, length, height of the part of the display that has changed, the compression 
scheme selected and the display data for that part of the display. 

Returns the data for the part of the display that has changed since the last time this 
command was sent. 


Pixel data going from left to right and then top to bottom is packed into a byte 
array using a big endian packing scheme (the most significant bit of the byte 
represents the leftmost pixel). This data can then be fiuther compressed using a 
compression scheme previously selected by the :VFPanel:PROTocol? command. 
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VFPanekKPRessed 

Parameters: <CPD> 

Valid values: PREV 
]^£XT 
TAB 

SUBMENU 

SIGGEN 

IQ 

RECALL 

UTIL 

SWEEP 

ANALOG 

SAVE 

DELTA 

SEVEN 

FOUR 

ONE 

ZERO 

EIGHT 

FIVE 

TWO 

POINT 

NINE 

SIX 

THREE 

MINUS 

GHZ 

MHZ 

KHZ 

HZ 

UP 

DOWN 

KNOBSTEP 

RFONOFF 

MODONOFF 

MODSRCONOFF 

ERROR 

Description: Simulates the depression of a key. The key is rele^ed when either a 

: WPanel: KRELeased command is sent or a 30-second timeout occurs. If the 
controller application wishes to keep the key pressed for longer than 30 seconds, 
then it should periodically repeat the ; VFPanel; KPRessed command with the 
same key value. 



Parameters: None 

Description: Simulates the release of a key. 
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VFPanelrPALeUe'? 

Parameters: None 

Response: <NRI>,{<NR1>,<NR1>,<NR1>} 

Returned values: Number of palette entries (2), followed by red, green and blue values for each 
entry. 

Description: Returns the color palette employed by the instrument. 

VFf*a|ffi[:PROTocol? 

Parameters: <NRf> 

Valid values: Bitfield — logical OR of all compression schemes supported by the soft front panel 
client. 

Response: <NRi>,<NRl>,<NRl>,<NRl> 

Returned values: Display length, display height, bits per pixel, preferred compression scheme. 

The compression scheme is returned in this command solely in order to enable the 
controller to pre-load decompression handlers for optimization purposes. 

Description: This command is used to read the details of the display type and determine a 
compression scheme that can be understood by both ends. 

The parameter to the command indicates which compression schemes the 
controller is capable of handling. The fourth response value indicates which 
compression scheme the instrument has selected. 

The compression scheme currently implemented is run length encoding 
(0x00000001). When this scheme is used, the firet byte of the response data is the 
token. Thereafter, whenever a byte is read with the token value, the next two bytes 
represent the count and the repeated byte value respectively. 

The soft front panel should always be able to handle a compression scheme of 0 
(zero), meaning no compression. 


VFPanehRCONtrol 

Parameters: <NRf> 

Valid values: -32768 to 32767 

Description: Simulates the movement of the rotary control. 
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VFPanel[:STATe] 

Parameters: <Boolean> 

Valid values: OFF | ON 1011 

Description: Enables or disables the generation of virtual display data. 

If the display is already enabled when this command is sent with the ON state 
value, the bit in the status register indicating that the screen has changed is set and 
the next read of the display data returns the entire screen. 

May be queried. 


VFPanel:TSPRessed 

Parameters: <NRf>,<NRf> 

Valid values: x and y co-ordinates — limited by size of display in pixels. 


Description: Simulates the pressing of the touchscreen at the point on the display specified. 

This command is also sent when there is a need to simulate the movement of the 
pressed point. 

The touchscreen is released when either a : VFPanel: TSReleased command 
is sent or a 30-second timeout occurs. If the controller application wishes to keep 
the touchscreen pressed for longer than 30 seconds, then it should periodically 
repeat the : VFPanel: TSPRessed command with the same co-ordinate values. 


VFPanel :TSReieased 

Parameters: None 

Description: Simulates the removal of pressure from the touch screen. 
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(STATUS subsystem) 


Commands for determining the state of the instrument 

Because the status subsystem consists of many similar registers, it would be repetitive to list the 
commands for each here. Instead, common commands and queries are given, with the universal 
<StatReg> representing individual registers. 


STATUS 

<StatReg> 

rCONDition? 

:ENABIe\? 

:EVENt? 

:NTRansition\? 

:PTRansition\? 

:PRESet 


where <StatReg> is: 

:OPERation 

:OPERatlon:TRIGger 

:QUEStionable 

:QUEStionable:CALibratlon 

:QUEStionable:FREQuency 

:QUEStionable:MODulation 

:QUEStionabie:i\/IODulatlon:AM 

:QUEStionab!e:MODuiation:ARB 

:QUEStionabie:MODulation:DM 

:QUEStionabie:MODulatlon:FM 

:QUEStionable:MODulation:IQ 

;QUEStionable:MODulation:PM 

;QUEStlonable;MODulation;PULM 

:QUEStionable: power 

:QUEStionabie:ROSCinator 
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STATus:<StatReg>:CONDition? 

Description: Reads the contents of the status register. 

Parameters: None. 

Response: <NR1> 

Status register contents. 

STATus:<StatReg>:ENABie 

Description: Sets the enable mask, which allows true conditions in the status event register to be 

reported in the summary bit. If a bit is ‘ I ’ in the enable register and its associated event 
bit makes a transition to true, a positive transition will occur in the associated summary 
bit. 

Parameters: <NRf> 

Mask 

Valid values: 0-7FFFH 



Description: Reads the enable mask for the stetas register. 

Parameters: [<NRf>] 

[Mtak] 

Response: <NRI> 

Mask 

Returned values: 0-7FFFH 

STATus:<StatReg>:EVENt? 

Description; Reads the contents of the event register associated with the operation status register. 

Parameters: None. 

Response: <NR1> 

Event register contents. 

Returned values: 0-7FFFH 
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STATus:<StatReg>:NTRansition 

Description: 

Sets the negative transition filter in the status register. Setting a bit in the negative 
transition filter causes a 1 to 0 transition in the corresponding bit of the associated 
condition register, causing a ‘1’ to be written in the associated bit of the corresponding 
event register. 

Parameters: 

<NRf> 

Mask 

Valid values: 

0~7FFFH 

STATus:<StatReg>:NTRansition? 

Description: 

Reads the negative transition mask for the status register. 

Parameters: 

[<NRf>] 

[Mask] 

Response: 

<NR1> 

Mask 

Returned values; 

0"7FFFH 

STATus:<StatReg>;PTRansition 

Description: 

Sets the positive transition filter in the status register. Setting a bit in the positive 
transition filter causes a 0 to 1 transition in the corresponding bit of the associated 
condition register, causing a ‘1’ to be written in the associated bit of the corresponding 
event register. 

Parameters: 

<NRf> 

Mask 

Valid values: 

0-7FFFH 

STATus:<StatReg>:PTRansition? 

Description: 

Reads the positive transition mask for the status register. 

Parameters: 

[<NRf>] 

[Mask] 

Response: 

<NR1> 

Mask 

Returned values: 

0-7FFFH 

STATusrPRESet 

Description: 

Sets the enable registers and tradition filter registers to their preset conditions. 

Parameters: 

None. 
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An instrument within a SCPI-based system contains a set of registers that reflect the current state 
of the instrument and whether a particular event has occurred. It is also sometimes necessary for 
an instrument to generate an alert if that condition exists or if that event has occurred. 

The status registers contain information about the condition of the instrument. Using these 
registers, it is possible to find out, for example, whether an error has occurred with a command, if 
the local oscillator has locked, or if the external frequency standard is present. These registers can 
be used either by reading the contents directly when needed, or by configuring them to generate an 
interrupt signal (SRQ, service request) when the condition of interest occurs. The status system 
consists of readable Cquestionable’) registers, together with status, standard event and operation 
registers, as shown in Fig. 4-4. These registers are described below, and in greater detail on 
pages 4-203 onwards. Logic level ‘1’ represents a set bit. 


Questionable 


Questionable power 



Fig. 4-4 Simplified status register structure 
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Status byte register. This 8-bit register (pages 4-203 and 4-204) is used to represent particular 
conditions or events in an instrument. The status byte register (defined by IEEE 488.1) is read by 
using the *STB? command or by serial poll. When read by serial poll, an SRQ (service request) is 
generated that alerts the controller. Associated with the status byte register is the service request 
enable register, which allows control over which bits of the status byte contribute towards the 
generation of the SRQ signal. When read by *STB?, bit 6 of the status byte is known as the 
master summary status function (MSS), and is the OR function of the other seven bits of the 
register. 

Standard event register. This 8-bit register (page 4-207) extends the status reporting structure to 
cover various other events, defined by IEEE 488.2. The register is read by *ESR? The standard 
event enable register allows control over which bits of the standard event register affect the 
summary bit output (ESB). The summary bit is recorded in bit 5 of the status byte. 

Operation status register. This 16-bit register (page 4-209), defined in SCPI, further extends the 
status reporting structure by providing information about what the instmment is doing. It is read 
by the STATus:OPERation:CONDition? or STATus:OPERation[:EVENtl? command. The 
summary bit output of the register is recorded in bit 7 of the status byte. 

Questionable status register. This 16-bit register (page 4-208), defined in SCPI, gives 
information about factors affecting the quality of signal generation. It is read by the 
STATus:QUEStionabie:CONDition? or STATus:QUEStionabIe[:EVENt]? command. The 
summary bit output of the register is recorded in bit 3 of the status byte. 

Questionable power status register. This 16-bit register (page 4-209) further extends the 
questionable status register by providing power condition information. It is read by the 
STATus:QUEStionable:POWer:CONDition? or STATus:QUEStionable:POWer[:EVENt]? 
command and recorded in bit 3 of the questionable status register. 

Questionable frequency status register. This 16-bit register (page 4-210) further extends the 
questionable status register by providing frequency condition information. It is read by the 
STATus:QUEStionable:FREQuency:CONDition? or 

STATus:QUEStionable:FREQuency[;EVENt]? command and recorded in bit 5 of the questionable 
status register. 

Questionable modulation status register. This 16-bit register (pages 4-210 to 4-213) further 
extends the questionable status register by providing modulation condition information from the 
AM, FM, PM, PULM, IQ and ARB and DM questionable modulation registers. It is read by the 
STATus:QUEStionable:MODulation:CONDition? or 

STATus:QUEStionable:MODuIation[:EVENt]? command and recorded in bit 7 of the 

questionable status register. 

Questionable calibration status register. This 16-bit register (page 4-214) further extends the 
questionable status register by providing calibration condition information. It is read by the 
STATus:QUEStionable:CALibration:CONDition? or 

STATus:QUEStionable:CALifaration[:EVENt]? command and recorded in bit 8 of the 

questionable status register. 

Questionable ROSCillator status register. This 16-bit register (page 4-214) further extends the 
questionable status register by providing reference oscillator condition information. It is read by 
the STATus:QUEStionable:ROSCiUator;CONDition? or 

STATus:QUEStionable:ROSCiUator[:EVENt]? command and recorded in bit 9 of the questionable 
status register. 

The output queue (page 4-205) temporarily stores responses to query commands received by the 
instrument until they can be read by the controller. The error queue (page 4-205) temporarily 
stores up to 20 error messages. Each time the instrument detects an error, it places a message in 
the queue; each item contains an error number, defined in SCPI, and an error message. When the 
SYSTem:ERRor? query is sent, the message at the head of the error queue is moved to the output 
queue so it can be read by the controller. 
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Register structures 

The operation and questionable register structures consist of condition, event, transition and enable 
registers. 

The condition register continuously monitor the instrument's hardware and firmware status. Bits 
in a condition register are not latched but are updated in real time (so that they represent the actual 
state of the instrument at all times) and are read by the above commands. 

The bits of the event registers (read by STATus:OPERation:EVENt? and 
STATus:QUEStionable:EVENt?) are set on events. For example, the averaging bit in the 
operation register only indicates if the measurement is being performed with averaging enabled, 
while the associated event register shows that the averaging has completed. 

A set of transition filters (transition register) control what type of change in a condition register 
will set the corresponding bit in the event register. The type of transition filter — negative, 
positive or both — is fixed for each bit. For example, the averaging bits in the operation register 
structure have negative transition filters so that the bits in the event register are set when averaging 
is complete. When the event register bits are set they remain set, even if the corresponding 
condition hits change. They are reset after being read by the query commands 
STATus:OPERation:EVENt? and STATus:QUEStionable :EVENt?, or when the *CLS (clear 
status) common command is issued. Transition registers are read-write, and are unaffected by 
query commands or *CLS. 

The ability of each bit in the event registers to affect the summary bit in the status byte register can 
be enabled or disabled by corresponding bits in the event enable registers. These can be set and 
read by the commands/queries STATus:OPERation:ENABle\? and 
STATus:QlJEStionable:ENABle\? The enabled bits are combined in a logical OR operation to 
produce the summary bit (summary bits are recorded in the instrument’s status byte). Enable 
registers are cleared by *CLS. 

The above status-reading commands return the decimal number equivalent of the register contents. 

The events and conditions that are monitored by the instrument’s status registers, and the 
commands for reading and writing to them, are described in more detail in ‘Remote status 
reporting structure’ on pages 4-203 and following. 


Reading status information 

As already stated, two techniques are used to interact with the status reporting structure: 

Direct-read method. In many cases it is adequate and convenient for the controller simply to read 
the appropriate register when necessary to determine the required status information. This 
technique does not involve the use of SRQ and therefore does not require any interrupt handling 
code in the application program. The following steps are used to monitor a condition: 

Determine which register contains the bit that monitors the condition. 

Send the query command that reads the register. 

Examine the bit to see if the condition has changed. 

The direct-read method works well when it is not necessary to know about changes the moment 
they occur. A program that uses this method to detect changes in a condition as soon as possible 
would need to continuously read the registers at very short intervals; the SRQ method is better 
suited to this type of need. 

Service request (SRQ) method. In the SRQ method the instrument plays a more active role, in that 
it tells the controller when there has been a condition change without the controller asking. The 
following steps are required to monitor a condition: 
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Determine which register sets, and which of its bits monitors the condition. 

Determine how that bit reports to the request service (RQS) bit of the status byte (some report 
directly while others may report indirectly through other register sets:). 

Send remote commands to enable the bit that monitors the condition and to enable the 
summary bits that report the condition to the RQS bit. 

Enable the controller to respond to service requests. 

When the condition changes, the instrument sets its RQS bit (bit 6) and the GPIB’s SRQ line; the 
controller is informed of the change as soon as it occurs. Setting the SRQ line informs the 
controller that a device on the bus requires service. The program then instructs the controller to 
perform a serial poll; each device on the bus returns the contents of its status byte register in 
response to this poll. The device whose RQS bit is set to ‘1’ is the device that requested service. 
After the status byte is read the RQS bit is reset to ‘O’; the other bits are not affected. 

Another reason for using SRQ is the need to detect errors in the various devices within the 
instrument. Since the timing of errors may not be known in advance, and it is not practical for the 
program to check the status of every device frequently, an interrupt handling routine can be used to 
detect and investigate any SRQ generated. 
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Status byte when read by *STB? 

Register Status byte register 



Register (jj^ dg dg d4 dg dg d-i dg 

read/write ^ ^ ^ + 

commands Service request enable register c 


' Bit 6 in this register ignores data sent by *SRE and always returns ‘0’ in response to *SRE? 

<rqs>, <esb> and <mav> are defined in IEEE 488.2. 

<erb> is a device-defined queue summary bit, indicating that the error queue is non-empty (see 
‘Queue flag details’ on page 4-205). 

<mss> is true when (status byte) AND (enable register) > 0. 

<e8b> is the standard event register summary bit. 

<mav> is ‘message available’, indicating that the output queue is non-empty (see ‘Queue flag 
details’ on page 4-205). 

<oper> is the operation status register summary bit. 

<ques> is the questionable status register summary bit. 

Note: The status byte register is not cleared by the *STB? query. 
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Status byte when read by serial poll 


dr 

de 

d5 

d4 

ds 

da 

di 

do 

<opeP“ 

<rqs> 

<esb> 

<mav> 

<ques> 

<erb> 

- 

- 










Status byte register 



4 


Service request enable register^ 


*SRE 

*SRE? 











®7 

06 

05 

04 

O3 

02 

®1 

oq 


Register 

read/write 

commands 


dy dg dg d^ dg d2 d^i d^ 

C4687 


^ Bit 6 in this register ignores data sent by *SRE and always returns ‘0’ in response to *SRE? 

<rqs>, <esb> and <mav> are defined in IEEE 488.2. 

<erb> is a device-defined queue summary bit, indicating that the error queue is non-empty. 

<rqs> is set by request for service and is cleared by the poll. 

<esb> is the standard event register summary bit. 

<mav> is ‘message available’, indicating that the output queue is non-empty. 

<oper> is the operation status register summary bit. 

<ques> is the questionable status register summary bit. 

<rqs> (request for service) produces an SRQ at the controller. It is set by a change to either the 
status byte or the service enable register that results in a new reason for service. It is cleared when 
<mss> goes FALSE (no reason for service) or by serial poll. 



Note: The status byte register is not cleared by the *STB? query. 
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Queue flag details 


Input from all 
error conditions 



Data from output queue C4688 


The <mav> status bit is set when one or more bytes are available to be read from the output queue. 

The <erb> status bit is set when one or more errors are present in the error queue. The ERROR? 
query will place an NRl response message in the output queue, representing the error at the head 
of the queue. If the queue is empty, this message is ‘O’. 
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Status data structure — register mode! 

Below is a generalized model of the register set which ftinnels the monitored data into a single 
summary bit to set the appropriate bit in the status byte. 

Device status continuousiy monitored by condition register 


Condition register 



The condition register continuously monitore the device’s status. If a query to read a condition 
register is provided, the response represents the status of the instrument at the moment the 
response is generated. A condition register cannot be written to. 

The transition filter determines which transition of the condition register data bits will set the 
corresponding bit in the event register. The condition register data bits are pre-set as either 
positive or negative. 

The bits in an event register are latched’. Once set they remain set, regardless of subsequent 
changes in the ^sociated condition bit until the event register is cleared by being read or by the 
*CLS common command. Once cleared, an event register bit will only be set again if the 
appropriate change in the condition bit occurs. 

The event enable register may be both written to and read from. It is bitwise AND-ed with the 
event register and if the result is non-zero the summary message is true, otherwise the summary 
message is false. Enable registers are not affected by *CLS but are however clear at power-on. 
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Standard event register 

This register is defined by IEEE 488.2 and each bit has the meaning shown below: 


Status register 



<esb> C4690 

(Bit 5 of status byte register) 


<pon> power on 

<urq> user request - not implemented in this instrument 

<cme> command error 

<exe> execution error 

<dde> device-dependent error 

<qye> query error 

<rqc> request control - not implemented in this instrument 
<opc> operation complete - set in response to the *OPC command for 
synchronization. 

<esb> standard event register summary bit 
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OPERation status register 


STATja;OPeR»tian;THI<ifl«r 



3412/3/4 status bits 


STATus:QUESlion^lo;PCWer 



3412/3/4 status bits 


4-209 

















KtMU 11 UPtKA I lUN 


SI AiUS UUMMAIMUS 


Questionable frequency status register 


STAius:OLiEStioraae:FREQuency 



341P/3/4 status bits 


Questionable AM status register 


STATus:QUEStiortable:MODijla)ton 


status: QUEStcnsbIerMODuiat ion: AM 

Ext AM OOR 

-1 

m2 limited by AM1 



STATus:QUESUonable: 


unused 

0 

unused 

1 

unused 

2 

power 

3 

unused 

4 

FREOuencv 

5 

unused 

6 

MODulation 

7 

CAUbrstion 

a 

[ROSCIIlBtorl 

e 

unused 

10 

unused 

11 

unused 

12 

unused 

13 

unused 

14 

unused 

15 




Status Byte Register, ’STB? 


unused 

0 

unuset 

1 

<.Brb> 

<oue4> 

2 

3 

4 

<mav> 

<ssb> 


Irg8)<mss> 

6 

<oper> 

7 



3412/3/4 status bits 
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Questionable FM status register 


STATus:OUESiionable:MODulfflion 

AM :—i 


STAT'us:QUEStionBbl«:MODuiBl>oii:FM 
Exi FM OOR pWP } 

FM 2 limited by FMr^K\ 




srrATusiOUEStionebla; 


unuseri , 
jnused 
unuBed , 
power 
unused , 
F REQuaney , 
unused , 
MODulaibn 
CALIbratton 
IR OSCIliatorl 
unused , 
unused , 
unused 
unused 
unused 
unused , 


StBtua Byte Regislar, ’STB? 


unusec^ 

unusec 

0 

1 

<erb> 

2 

<gue6> 

3 

<niav>. 

4 

<esb> 

s 



<opef> 

6 

7 

.. 


3412«3/4 status bits 


Ext PM OOR^ 
PM2 ImitedbyPMI 


STATus:QUESa>nable-.MODulallon 


_^ 

0 \ 

_^ 

t \ 


2 

_^ 

3 

_^ 

4 


s 


e 


7 


8 


9 


10 


11 


12 


13 


14 j 


15 . 


STATus:OUEStlonaBle: 


unused ^ 
unused ^ 
unused ^ 
power ^ 
unused ^ 
F REOueney ^ 
unused ^ 
MQDulatlon ^ 
CALlbration 
[R QSCIIIatoil , 
unused 
umieed ^ 
unused 
unused 
unused 
unused 


Status Byte Register, ’STB? 

unused^ . 

«Brb> 

«qu98> ~T" 

<(Ttav> . 

III. .fc 4 

<e8b> g 
(rq B)< maB> ^~ 
<op©r> 


3412/3/4 status b9s 
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Questionable PULM status register 



STATLJs:QL)!rSt)or!able:MODuiata>n 



3412/3/>l ^alus bts 


STATLisiOUf-Slionsblt: 



Questionable IQ status register 


ST ATusiQU&Stionafi le: MOD u lafion 


STATus;QU ESttonabie: MOD uiation: 10 



STATUS. CHJ E Stio rabie: 


jnused 

0 

unused 

1 

unused 

2 

power 

3 

unused 

4 

FREQuency . 

5 ' 

unused 

e 

MOOuladofi 

7 

CAUbratlon | 

a 

[ROSCillaun] “ 

9 

unused . 

10 

unused . 

11 

unused . 

12 

unused . 

13 

unused . 

14 

unused . 

IS 




Status Byte Register, 'STB? 


unused^ 

0 

unusec 

1 

<erb> 

2 

<gu6s> 

3 

<mav> 

4 

<esb> 

5 

(rqs)< msB> 

6 

<opar> 

7 



3412/3/4 status brts 
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Questionable ARB status register 


STATus:QUEStionaDlerMODuSation 


STATusiOUESlkinable: 

PLLOOl, 



STATus:QUESllsnBbla: 


unused 

0 

unused . 

1 

unused ^ 
power 

2 

3 

iiiiiii.i II 

unused 

4 

FPEOuency 

5 

unused . 

e 

MODuiatlon . 

7 

CAUbration 

8 

[ROSCIIiaiorl ' 

8 

—- ’■P 

unused . 

10 

unused 

n 

P 

unused 

12. 

unused 

13 

unused 

14 

► 

unused 

15 




Status Byte Rasisler, 'STB? 


unuEoc^ 

0 

unused 

1 

.► 

<sfb> 

2 

<ques> 

3 

<niav> 

4 

<esb> 

S 

(rQ8)< msB> 

0 

7 

<op€r> 
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Questionable DM status register 


status: QLIESfeon3bte:MODulaIion 
AM 


STATus:QUEStionaWe:MODulslton:DM 
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Status Byte Register, 'STB? 
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<mav>^ 


<esb>. 
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6 

<oper> 

7 



3412/3/4 status bits 
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status register 


STATus:OlJSStiora!t.ta:ROSCillalor 
OCXOOOL ■ ' "i 


STATuicOUEStiensIsM: 
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The 3410 Series are portable synthesized signal generators covering the frequency ranges: 

250 kHz-2.0 GHz 3412 

250 kHz-3.0 GHz 3413 

250 kHz-^.O GHz 3414 

250 kHz-b.O GHz 3416 

The carrier can be IQ. timplitude, frequency, phase or pulse modulated. An internal AT' source 
generates simultaneous two-tone modulation. 

An optional internal ARB (arbitrary waveform generator) generates a baseband IQ drive signal and 
can provide a variety of modulated carriers by loading suitable data files. 

An RF level control system allows the output to be varied over a wide level range, ensuring that it 
is suitable for measuring both receiver sensitivity and overload. Attention to RF level accuracy in 
the output control system and attenuator minimizes uncertainty and maximizes repeatability in 
manufacturing. RF level is controlled by a mechanical or electronic attenuator and an ALC system. 

Information is presented on a touch-screen LCD, from which all parameters can be entered. The 
instrument can also be controlled from its front-panel keyboard, and via GPIB or RS-232. The 
remote interfaces allow control of all functions except the supply switch, and so enable the 
instrument to form part of a fully automated production test system. 

Fig. 5-1 shows a block diagram of the instrument. 


External or internally generated modulation from the control board is selected, routed and 
conditioned on the driver board. AM signals drive the IQ modulators directly, FM and PM signals 
modulate the carrier via the frequency synthesizer. 

I and Q wavefomis stored in the ARB in digital form are converted to analog signals before being 
routed via the driver board to the IQ modulators on the RF board. 

The modulated carrier from the IQ modulators passes through switched filters, is amplified, 
conditioned and leveled before passing through the attenuator and to the RF output socket. A 
directional pick-off and detector arrangement senses the amount of power being generated and a 
feedback system corrects the amplitude of the signal being generated at the output. 

An internal or externally-derived 1 or 10 MHz reference is used to ensure that all signals are 
derived from a common frequency reference. 



The RF board generates a 0.25 to 4000 MHz RF signal. The signal can be modulated with high 
dynamic range, wide bandwidth AM, FM or IQ modulation. 

The RF board is housed within an aluminum ‘clamshell’ box. It is connected to an attenuator and a 
driver board, where these three components become a plug-in RF module. The board connects to 
the driver board by two 40-way board-to-board connectors for power, signaling and serial bus. It 
requires a 10 MHz reference from the control board. The RF output connects to the attenuator via 
a semi-rigid cable. The attenuator (mechanical or electronic; both have reverse power protection) 
is bolted to the tray. 

The fractional-N phase locked loop frequency synthesizer generates high-band octave signals using 
a harmonic generator and voltage-tuned filter. Analog FM/PM modulation is applied to the VCO. 
Frequency dividers and doublers provide outputs to the low/mid-band and doubler-band IQ 
modulators. The modulators receive AM and vector I and Q signals from the driver board. 
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The IQ switch routes the selected band to the various modulators. The ALC modulator controls the 
RF board’s output power via feedback from the pick-off, which provides a voltage proportional to 
power from the detector output. The burst modulator can provide up to 80 dB attenuation in order 
to produce power profiles. The level modulator provides 1 dB steps in gain within a 6 dB 
attenuator step. 

Mode switching provides 24 dB of RF level range in 3 dB steps when changing noise modes and 
carrier frequency. 

The lowest frequency band (250 kHz to 375 MHz) is generated by the BFO mixer that combines 
IQ modulateti 860 MHz with 860.25 to 1235 MHz. The BFO switch combines the BFO band with 

the RF output. 

Communication to the RF board is via a four-wire serial bus. The registers on the board are used to 
drive the board directly, with the manipulation of the calibration data done on the control board. 
There is extensive self-check capability of the serial bus and RF board registers. 



The control board connects directly to the driver board, delivering power, serial communications 
bus and two independent internal 50 kHz modulation sources. An optional ARB or real-time 
baseband board can be plugged into it. 

The control board provides all the set-up and configuration control for the instrument and applies 
calibration conections to the hardware settings and controls the output to the display. This board 
handles the GPIB, RS232 and other I/O ports. It also provides the internal frequency standard and 
all the selection and phase-locked loop circuitry required to lock the internal standard to a range of 
external reference frequencies. The internal frequency stimdard can be phase locked to an external 
1 MHz or 10 MHz reference, or if the external reference is good enough it can be routed directly 
through to the RF tray to take advantage of its performance figures. The internal standard can be 
routed to a connector on the rear panel to allow other instruments to be phase-locked to it. 

The bi-directional four-wire serial bus links the RF board, the attenuator driver board, the driver 
boai'd, the frequency standard circuitry and the optional ARB/real-time baseband board. 

The front panel interface drives the LCD with touch-screen and the keyboard matrix. An 
on/standby LED on the front panel indicates the state of the instrument; the LED is green when the 
instrument is on and changes to amber when in standby mode. The control knob produces two 
signals in quadrature with each other, which have to be decoded to determine the direction and 
amount of rotation. 

A connection to the auxiliary connector on the rear panel of the instrument outputs marker bits 
from the ARB board (if fitted) and a burst control marker bit; and inputs a burst control input and 
an externally generated A/B level control signal. 



This unit, part of the RF tray, is mounted on the metalwork covering the back of the RF board. 
Two board-to-board connectors interconnect the driver and RF boards. 

The driver board takes the conditioned detector voltage from the RF board and controls the output 
power via its ALC loop, which adjusts the ALC modulator on the RF board. 

A modulation routing switch selects between various sources — signals from the internal 
modulation paths, modulation inputs, external or baseband I and Q inputs — and applies 
conditioning to the AM, FM and PM signals. AM and vector modulation signals are conditioned 
and have correction applied before transmission to the IQ modulators on the RF board. 
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For FM, signal amplitude controls the FM deviation, while for phase modulation, the signal passes 
through a differentiator circuit. FM low-frequency components are passed to the fractional-N 
divider on the RF board, where they are incorporated into the frequency synthesis process. The full 
bandwidth FM signal also passes (after programmable attenuation) directly to the VCO on the RF 
board. 

The driver board provides serial bus buffering for the RF board and the attenuators, power supply 
filtering for the RF board, and sources for IQ and FM calibration. 



The attenuator provides reverse power protection both when powered up and powered down. 
When an electronic attenuator is fitted, it is also used to implement pulse modulation. 



This optional board is mounted on the top of the control board. A single board-to-board connector 
passes the power and control signals. Three coaxial leads provide reference frequency and output 
signal connections. 

'Fhe ARB board is an arbitrary waveform IQ signal source generator. It generates signals from 
samples stored in non-volatile memory. Three digital signals (marker bits) may be stored with the 
samples, and these are processed to maintain their time relationship to the output waveforms. They 
are used as event triggers, for example during burst modulation. 

The ARB consists of a variable frequency clock generator (synthesizer), flash memory for storing 
waveform samples, three FPGAs containing between them sample interleaving circuiUy and digital 
interpolation filters; DACs, and analog filters. 

The synthesizer and output offset control circuitry is controlled by the serial bus from the control 
board. A frequency reference is supplied from the control board’s frequency standard. 

The waveform circuitry is controlled using a single parallel port on the CPU on the control board. 
The contents of the FPGAs are held in a flash memory, which can be updated via the parallel port. 
A CPLD is used to transfer the contents of the flash memory into the FPGAs when the board is 
powered up. The CP1,D is programmed using boundary scan. 

The analog waveform outputs are routed to the driver board. Marker bits are routed via the power 
and control connector to the control board. 

The ARB board may also be reconfigured (via the serial bus) as a general purpose two-channel 
function generator, for providing high frequency modulation signals. 



The RTBB board generates 0 to 20 MHz bandwidth I and Q analog outputs. These outputs are fed 
to the IQ modulator within the instrument, to be modulated onto the RF carrier. 

The RTBB board is fitted in the same position as the ARB board. The boards ai'e exactly the same 
size and shape and are interchangeable, and both are mounted to the control board in the same way. 


Host interface 

The host interface is used to configure the FPGA that generates the real-time modulation and 
interfaces to the rest of the RTBB board, and to provide control of the FPGA and calibration store. 

The calibration store contains DC offsets, gain values and information about the board. 
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The 40-way connector also provides three marker lines and an external sync line. The marker lines 
ai'e outputs and the external sync line is an input. The mai'ker lines can be used to indicate specific- 
positions in a modulated signal, for instance, the stitrt of a new frame. Markers 1 and 2 are also fed 
to the RF section where Marker 1 can be used for RF burst control and Marker 2 for RF level 
switching. 


Field programmable gate array (FPGA) 

The FPGA performs real-time modulation and interfacing to hardware on the RTBB board. 
Modulation 

The FPGA converts source data into modulated 1 and Q data which is fed to the I and Q DACs. 
Source data can be generated within the FPGA, can enter the LVDS interface from an external 
instrument, or can be stored inside the FPGA’s external memory. The FPGA then modulates it to 
form I and Q digital data. Different configurations are loaded for different modulation schemes. 
Once modulated, the data streams are then filtered before being fed to the DACs. 

Interfacing 

ITie FPGA provides two DSP interfaces so that data can be ted to the DSPs for additional 
processing and then read back and fed back into the modulation path. One DSP is dedicated to 
each I and Q channel. 

An external memory interface is provided to allow the Control board to store source data into the 
external FPGA memory, which can then be read back and used as source data to the modulation 
section. 

An LVDS interface allows data to be written to/read from the 1,VDS drivers and receivers. 


DACs and filters 


The DACs and filters are the final stage in the modulation process. 14-bit I and Q data is fed out of 
the FPGA and into each of the two DACs. The DACs run off the VCO clock, which is controlled 
by ffactional-N circuitry inside the FPGA. 

A four-channel DAC, controlled by the FPGA, is used to provide I and Q DAC reference voltages, 
as well as a DC offset voltage for each channel. 

The outputs from the I and Q DACs are filtered to remove the sampling clock and extra images that 
are generated by the sampling process. 

The I and Q outputs are then fed into a gain section that provides an overall gain adjustment of 0 to 
15 dB in 1 dB steps. 

The final I and Q outputs are then fed to the IQ modulator via coaxes connected to the two MMCX 
sockets provided on the board. 



Monitor output I and Q signals are passed to the differential IQ board from the driver board. The 
differential IQ board converts the I and Q signals to differential pairs, using DACs to provide 
adjustment for differential offset and overall bias, and a calibration circuit to zero differential offset 
and bias settings. The differential outputs are then routed to the instrument’s rear panel. 
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uency extension module 


The frequency extension module, used in 3416, generates signals from 4 to 6 GHz by doubling a 2 
to 3 GHz signal from the RF board. Power tuid control are derived from the driver board. 


The frequency extension module consists of a microwave board and a bias bt)ard. 

For frequencies less than and including 4 GHz, the RF tray operates as normal. RF tray output is 
routed to the attenuator via an electronic switch on the microwave board. 


For frequencies above 4 GHz, the RF tray functions as a 2 to 3 GHz syntheziser with optional 
frequency modulation. The LO is taken from a separate output. The microwave board doubles the 
LO signal, applies IQ modulation, then amplifies the signal to the required level and applies 
appropriate level control. The RF signal is then routed to the attenuator as normal, 

Level control above 4 GHz is accomplished using the leveling loop circuitry on the driver board. 
The microwave board ALC modulator and detector are switched electronically in place of those on 
the RF tray, using analog switches on the driver board. Similarly, the microwave board burst 
modulator is switched in. The detector law correction circuit is on the bias board. 


IQ calibration is carried out in a similar manner to that below 6 GHz, using circuitry on the driver 
board. The IQ calibration signal is derived from a limited version of the output level detector 
voltage. This is different to below 4 GHz, where a dedicated IQ cal detector is provided. The IQ 
drive signals are taken from the output of the driver board IQ conditioning circuit and applied to 
the IQ modulator in the frequency extension module. 
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The test procedures in this chapter enable you to verify that the signal generator is operating 
coirectly, in the shortest possible time, using a minimum of test equipment, and with reasonable 
confidence. These tests ai'e suitable for use as a goods inwards inspection or for a quick 
verification of performance after repair. 



Recommended test equipment is shown below. Alternative equipment may be used provided it 
complies with the stated minimum specification. The minimum specification is only an indication 
of the required performance. With ail measurements, you should ensure that the performance of 
the test equipment has adequate stand-off from the specification of the unit under test (IJTJT). 


Description 

Minimum specification 

Example 

Test parameters 

Power 
meter and 
sensor 

250 kHz to 6 GHz 

IFR 6960B and 6910 

RF level accuracy 

Modulation 

meter 

AM/FM measurement 

IFR 2305 

Analog modulation 
measurement 

Signal 

generator 

Up to 50 MHz, 500 mV 

iFR 2023A or 2030 

IQ modulator response 

Spectrum 

analyzer 

6 GHz 

IFR 2394 

IQ modulator response 

Frequency 

counter 

6 GHz 

Agilent 53181A with 
option 124 

Frequency accuracy 

Digital 

multimeter 

DC voltage 
measurement 

AC voltage measurement 
at 100 kHz 

Agilent 33401 

IQ outputs 



To ensure minimum errors and uncertainties when making measurements, it is important to observe 

the following precautior^: 

1 Always use recently calibrated test equipment, with any correction figures taken into 
account, so as to establish a known traceable limit of performance uncertainty. This 
uncertainty must be allowed for in determining the accuracy of measurements. 

2 Ensure any user calibration routines are performed when necessary. On most power meters 
it is also necessary to perform an auto-zero routine. 

3 Use the shortest possible connecting leads. 

4 Allow 20 minutes for the UUT to warm up, plus any extra time for other test equipment 
being used. 
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Each test procedure shows you how to configure the test equipment, followed by a description of 
how to perform the test, with tables for recording your results. Maximum and minimum limits that 
all measurements should fall within are indicated, provided that the recommended test equipment 
has been used and the precautions above adhered to. 

If any measurements fall outside the limits, this could indicate a faulty instrument or a problem 
with the configuration or settings of the test equipment. 

Each test procedure relies on the UUT being set to its power-on conditions. To avoid switching tlie 
instrument off and back on, reset the UUT by selecting: 

Q ■ System 4 <Preset> ENTER 

Checking that the instrument powers up correctly 

This test ensures that the signal generator powers up in a satisfactory manner and that the internal 
self-tests do not report any errors. 

• Check that no external signal sources are connected. 

• Switch on the power on/off switch on the rear panel. 

This supplies power to the instrument, which is now in standby mode (the LED on the front 
panel lights up amber). 

• Press the supply switch on the front panel until the LED lights up green and the instrument 
powers up. 

The instrument displays a welcome screen, followed by a screen of instrument details (instrument 
and software version), a self-test, and then the main SIG GEN screen. 

• Ensure that no error messages are displayed. 
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This test checks the signal generator’s frequency locking circuitry. It will confirm correct 
operation of phase locked loops and dividers. Overall accuracy is determined by the instrument’s 
internal reference standard. By using the UUT’s reference output as the reference frequency for 
the frequency counter, the test limits are +1 count. 
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Fig. 6-1 Carrier frequency accuracy test set-up 


1 Connect the test equipment as shown in Fig. 6-1. 

2 OntheUUTset: 


FFeq^ 250 [kHZ 



(u^ » System 2 <IntRef> f 

r RF1 
^N/OPg 

3 Record the frequency measured by the counter against each of the carrier frequencies shown 
in Table 6-1. 


Table 6-1 Carrier frequency results 


Carrier frequency 

Minimum (Hz) 

Result (Hz) 

Maximum (Hz) 

250 kHz 

249999 


250001 

1 MHz 

999999 


1 000001 

10 MHz 

9999 999 


10000001 

50 MHz 

49 999999 


50000001 

100 MHz 

99999999 


100 000001 

375 MHz 

374999999 


375000001 

750 MHz 

749999999 


750000001 

1000 MHz 



1 000000001 

1500 MHz 

1499999999 


1 501 000001 

2000 MHz 

1 999999999 


2000000001 

3413 and 3414 




3000 MHz 

2999999999 


3 000000001 

3414 only 




4000 MHz 

3999 999999 


4000000001 
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The RF level control test ensures correct operation of the signal generator’s level control circuitry. 

The output attenuation test uses the instrument’s built-in diagnostic utility to insert each attenuator 
pad in turn. This ensures that the pads are enabled correctly and that the pad values are nominally 
correct. The values are nominal values because no software correction figures are applied, as 
would be the case during normal operation. 

Both tests are performed using only a power meter. 


RF level control test 


UUT Power meter 



Power sensor 
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Fig. 6-2 RF output level test setup 


1 Connect the test equipment as shown in Fig. 6-2. 

2 On the UUT set: 

250 [kHz] 

13 [dB] 

\ pHfOFrj 

3 Record the output level measured by the power meter against each of the carrier frequencies 
and RF levels shown in Table 6-2, checking that the results are within the indicated limits. 
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Carrier 

frequency 


11 MHz 


RF level 


Table 6-2 RF output level results 


Result (dBm) 


Minimum 

(dBm) 


Maximum 

(dBm) 


Exclusions 



Not Option 001 
Not Option 001 
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RF level attenuation test 

1 OntheUUTset: 

) 250 [kHz] 

8[dB] 

2 Set a reference on the power meter. 

3 On the UUT select: 

(util) •Diagnostics 4 <0-3> 

4 The UUT displays the first four attenuator pads with pad 0 highlighted. The pad may be 
inserted and removed by pressing 1 and 0 respectively. To select pads 1, 2 or 3 press 

or (Y] as required. 

To select the remaining three pads, touch <4-6> and repeat as above as required. 

5 Using Table 6-3, record the change in output level measured by the power meter against 
each of the carrier frequencies for each of the attenuator pads. Ensure that the previous pad 
has been removed before inserting the next. 


Table 6-3 Attenuator pad results 


Attenuator pad 

Carrier frequency 

250 kHz 

1500 MHz 

■HHiMliH 

Pad 0 6 dB 




Pad 1 30 dB 




Pad 2 30 dB 




Pad 3 6 dB 




Pad 4 24 dB 





Pads 12 dB 
Pad 6 30 dB 
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Frequency modulation test 



Fig. 6-3 Analog modulation test setup 


1 

2 


3 

4 


Connect the test equipment as shown in Fig. 6-3. 
On the UUT set: 


375 [MHz] 



100 [kHz] 


On the modulation meter select the FM, 50 Hz -15 kHz filter, Pk-Pk/2. 


Record the deviation measured by the modulation meter against each of the carrier 
frequencies and deviation shown in Table 6-4, checking that the results am within the 
indicated limits. 
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Table 6-4 Frequency modulation results 


Carrier frequency 

Deviation 

Minimum (kHz) 

Result (kHz) 

Maximum (kHz) 

375 MHz 

100 kHz 

96 




100 kHz 

96 


104 


100 kHz 

96 


104 

412.5 MHz 

100 kHz 

96 



425 MHz 

100 kHz 

96 



437.5 MHz 

100 kHz 

96 


104 

450 MHz 

100 kHz 

96 


104 

462.5 MHz 

100 kHz 

96 


104 

475 MHz 

100 kHz 

96 


104 

487.5 MHz 

100 kHz 

96 



500 MHz 

500 kHz 

480 


lEHHHI 


200 kHz 

192 


208 


100 kHz 

96 


104 

500 MHz 


48 


52 



19.2 





wBmmm 


10.4 


Amplitude modulation test 


1 

2 


3 

4 


Connect the test equipment as shown in Fig. 6-3. 
On the UUT set: 


1.5 [MHz] 
P) 7 [dB] 



<AM> 



SMI ) 90 


On the modulation meter select the AM, 50 Hz-15 kHz filter, Pk-Pk/2. 


Record the deviation measured by the modulation meter against each of the carrier 
frequencies and depths shown in Table 6-5, checking that the results are within the indicated 
limits. 
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External IQ Inputs 

The digital modulation test ensures functionality of each of the IQ modulators. 

A signal generator is used to stimulate the I and Q inputs in turn. The IQ modulator response is 
viewed on a spectrum analyzer. 


Signal generator 


□aBoSaaocr 


O 


RF 

OUTPUT 


EXT I/EXT Q 
INPUTS 


i4 


UUT 


m Co** 

ec DC ntuLiivi -k IS 


Spectrum analyzer 


RF 

OUTPUT 


RF INPUT 


Fig. 6-4 RF output level test setup 


1 

2 


3 


4 

5 

6 

7 

8 
9 


Connect the test equipment as shown in Fig. 6-4. 

On the UUT set: 

375 [MHz] 

0 [dB] 

© 

On the UUT set: 

® IS) © <Self-Cal> 

iWI 

Ensure that the IQ cal has successfully completed. 

Set the signal generator to carrier frequency 500 kHz, RF output level 500 mV. 

Set the spectrum analyzer to center frequency 375 MHz, span 22 MHz, ref level 0 dB, 
1 dB/div, and set the trace to max hold. 

Using the rotary control, tune the signal generator's carrier frequency up to 10 MHz in 
10 kHz steps and view the sideband responses on the spectrum analyzer. 

Using the marker facility on the spectrum analyzer, check the response of the upper and 
lower sidebands at 5 MHz and 10 MHz offsets, relative to the ±5(K) kHz offset level. 

Repeat 3 to 7 for rem a ining carrier frequencies in Table 6-6. 

Connect the signal generator's output to the EXT Q input of the UUT and repeat 2 to 8 
above. 
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Table 6-6 IQ modulator bandwidth results 
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Three tests are performed to ensure functionality of the real-time b^eband option: 

• Internally generated tones are used to test the performance of the IQ modulator and the tone 
generation circuitry. Carrier leak, intermodulation distortion and image suppression are 
measured to establish a high degree of confidence in the performance of the IQ modulator and 
associated RF circuitry. 

• A QPSK signal is used to test the functionality of the baseband phase generation hardware. 

• A GSM signal is used tO test the functionality of the baseband frequency generation hardware. 

In the following tests, LSB = lower sideband and USB = upper sideband. 


Baseband tones and IQ modulator performance 



Oscilloscope i/q outputs Spectrum analyzer 
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Fig. 6-5 Real time baseband test setup 

Connect the test equipment as shown in Fig. 6-5. 

On the UUT set: 

|Freq) 2 [GHz] 

0 [dB] 



^ (wait five seconds for the application to download) 

To configure the UUT to test intermodulation performance: 

(2) LtonesI (wait five seconds for the application to download) 
<ToneA> M State ON MFreq 10 [kHz] 

<ToneB> m State ON MFreq -10 [kHz] 

On the UUT set: 

(S) 23 <Self-Cat> 

m 

Ensure that the IQ cal has successfully completed. 

Set the spectrum analyzer to center frequency 2 GHz, span 100 kHz, resolution bandwidth 
300 Hz. The trace should appear as shown in Fig. 6-6. 
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20.0 kHz 
•S1.83 cffi 


LOG 10 dB/ 10 cffl 


2.0000000 GHz 
100.0 kHz 


«RBU 




FCWARB 


tr-H Spootmrii Arwlyzer 2399 Tue Dec 2 10:10:37 2003 


Marker 


Sel. Marker 


8.0 dBm 


Fig. 6-6 Spectrum analyzer display showing intermodulation products 


6 

1 

8 


Using the Marker Delta facility, measure the level of the intermodulation products relative 
to the carrier sidebands. 

To configure the lJUT to test carrier leak and LSB image suppression; 

i TONES 

<Tone B> ■ State OFF 

The trace on the spectrum analyzer should appear as shown in Fig. 6-7. 





All 


■9.8 kHz 


■58.44 dB 


SUP 2.8 s 

. C'.isO. 


CKNIER 2.0000000 GHz 
KPftH 100.0 kHz 


xRfiU 


ftUTO 


r c; WA!^ 


Tue Dec 2 11:42:28 2003 


Fig. 6-7 Spectrum analyzer display showing carrier leakage measurement 
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ftIT' 


20.2 kHz 
60.B1 dB 


2-0 8 


CENTER 2.0000000 1^2 
SPAN 100.0 kHz 


MRBU 


irFl S|.)fti;iriini Anaiyzor 2300 Iuk Dw: 2 09;S2:00 2003 


Horker 


Sel. Harker 


Fig. 6-8 Spectrum analyzer display showing suppressed LSB image measurement 


9 Using the spectrum analyzer's Marker Delta facility, measure the level of the suppressed 
carrier leak relative to the USB as shown in Fig. 6-7. 

10 Using the spectrum analyzer’s Marker Delta facility, measure the level of the suppressed 
LSB relative to the USB as shown in Fig. 6-8. 

11 To configure the UUT to test USB image suppression: 

<Tone A> ■ State OFF 
<Tone B> ■ State ON 



20.0 kHz 
•63.05 dB 


2.6 s 

{.'iHiS 


CENTER 2.0000000 GHz 
ss'flN 100.0 kHz 


FG WABB 


li-Ft Sp^ntrijiT! Artjlvzer 2309 Tue Dec 2 09:f)4:44 2003 


Marker 


Sel. Marker 


Kornal 


Fig. 6-9 Spectrum analyzer display showing suppressed USB image measurement 
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12 Using the spectrum analyzer’s Marker Delta facility, measure the level of the suppressed 
USB relative to the LSB as shown in Fig. 6 - 9 . 

13 Record your results from steps 9 to 12 in Table 6-7. 


Table 6-7 Real-time baseband IQ modulator results 


Parameter 

Limit 

Result 

Intermodulation 

50 dBc 


Carrier Leak 

40 dBc 


LSB imaae suDoression 

50 dBc 


USB imaae suppresion 

50 dBc 
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Baseband phase generation tests 


Connect the test equipment as shown in Fig. 6-5. 
On the UUT set: 


) 400 [MHz] 
P®'' 0[dB] 


f IQ I seconds for the application to download) 

To configure the IJIJT to set Ji/4 DQPSK modulated carrier: 


On the UUT set: 


<Modn> ■ DPSK 4 (to select 7t/4 DQPSK) 
<System> MSym Rate 18 [kHz] 

HD l'°.) S3 <SelfCal> 


Ensure that the IQ cal has successfully completed. 

Set the spectrum analyzer to center frequency 4{X) MHz, span 100 kHz. 
The trace on the spectrum analyzer should appear as shown in Fig. 6-10. 



LOG 10 cIB/ 


0.0 


3 kHz 
3 kHz 


SUP 91.7 m 

tintj 


400.0000 MHz 
100.0 kHz 


rPHTEB 

SPftN 


'FC WAiir- 


JTfl Aiialyvor Ttif; Dec 2 12;35:“{9 2003 


trequencij 


lr'*q niKei 
BSB .i 
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Fig. 6-10 Spectrum analyser display showing nl4 DQPSK modulated carrier 
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7 Set both channels of the oscilloscope to 0.2 V/div and the timebase to X-Y. 
oscilloscope’s display should appear similar to Fig. 6-11. 



ITie 


Fig. 6-11 Oscilloscope display showing nl4 DQPSK 
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scfiu; 


10 tffi 


fiUTO 


&MP 60.0 ms 

I.lin.'*'?' 


RBW 10 kH? 
V8H 10 kHz 


900.000 MHz 
1.000 MHz 


CENTER 

SPflH 


l-G WAbli 


ifM SpectrutT! AnalyZKr 2399 Tub Den 2 16:10:13 2003 


Fig. 6-12 Spectrum analyzer display showing OMSK modulated carrier 
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Set both channels of the oscilloscope to 0.2 V/div and the timebase to X-Y. The 
oscilloscope’s display should appear similar to Fig. 6-13. 


ICOTMT! CV 


GMSK, Gaussian, Bt 0.3 
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r 1 

_1 

!_1 
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_1 
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-1 

_1 

1 — 1 

_1 

r — ^ ^ 

L_1_1 

\~t~\ 

—I— i- 

-1 

1-1 

-1 



-1 

1-1 

i-1 

1 1 

1 r I 
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i 1 



r_T/^T 


1 1 

I i 

[ r : 

ryj^r 


Fig. 6-13 Oscilloscope display showing GMSK 
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Differential 
Option 009) 



To test the performance of the I, Q, I and Q outputs, it is necessary to generate a 20 kHz test tone 
on the I and Q outputs using KKTreaCor* ®. 


I, Q, Tor a OUTPUTS 

Digital multimeter (Rear panel) UUT 
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Fig. 6-14 Differential IQ outputs test setup 


1 

2 


3 

4 

5 


Connect the test equipment as shown in Fig. 6-14, with the cable connected to the I output. 
On the UUT set; 



<Self-Cal> 


Ensure that the IQ cal has successfully completed. 


’Diff IQ 


<Bias> ■ I Bias 3 [V] 

Measure the voltage on the DMM agair^t the limits shown in Table 6-8. 
On the UUT set: 


mi Bias -3[V] 

Measure the voltage on the DMM against the limits shown in Table 6-8. 



6-23 











OPERATIONAL VERIUCAIION lEbllNO 


Differentiaf offset voltage accuracy 

6 OntheUUTset: 

mjBias 0 [V] 

<IQ> ■ I Offset 300 [mV] 

7 Measure the voltage on the DMM against the limits shown in Table 6-8. 

8 On the UUT set: 

■ I Offset -300 [mV] 

9 Measure the voltage on the DMM against the limits shown in Table 6-8. 

Signal amplitude accuracy 

10 OntheUUTset: 

■ / Offset 0 [V] 

<Catalog> 

Select the 20 kHz IQ test tone. 

<^Q> ■ IQ Level 4 [V] 

11 Measure the voltage on the DMM and convert to pk-pk by multiplying the measurement by 
2^ against the limits shown in Table 6-8. 

12 Transfer the cable to the I output and repeat (2) to (11), noting the opposite polarity in (6) to 

(9). 

13 Transfer the cable to the Q output and repeat (2) to (11) setting the ■ Q Bias and ■ Q Offset 
accordingly. 

14 Transfer the cable to the Q output and repeat (2) to (11), noting the opposite polarity in (6) 
to (9). 
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Table 6-8 Diff IQ output results 










































































Tip: references to Chapter 3 are most likely to be concerned with front-panel operation of the instrument, whilst 
references to Chapter 4 are concerned solely with remote operation of the instrument. 
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. 3-94, 4-52 

sensitivity . 

. 3-94,4-53 

frequency mode . 

. 4-54 

internal source 

frequency . 

.3-94,4-53 

frequency step . 

.4-54 

modulator on/off . 

.4-59 

source . 

.3-94,4-59 

source on/off . 

.3-94,4-20 

specification . 

. 1-13 


sweep 

dwell . 3-112,4-55 

linear step size .3-112,4-57 

logarithmic step size .3-112,4-57 

spacing mode .3-111,4-56 

start frequency .3-111,4-56 

stop frequency .3-111,4-58 

test .6-11 

AM (ALC) . See ALC mode 

ANALOG MOD key .3-7,3-15 

Analog modulation . 3-91 

Analog modulation mode .3-7 

ARB 

abort .3-44,4-106 

adjust . 3-41 

adjust RMS offset ..3-41,4-108 

catalog of contents .3-39,4-110 

changing the sample rate .3-41,4-108 

checksum .4-110 

configuration .3-42 

control . 3-44 

copydata .4-111 

display details .4-110 

erase (delete) all files .4-110 

erase (delete) waveform file .4-110 

erase waveform file . 3-40 

file format .3-164,4-106 

fileheader .4-111 

file summary .4-112 

mode (single/continuous) .4-106 

mode (single/multiple/continuous) . 3-42 

play waveform .3-44, 4-106 

repeat mode .3-42,4-107 

restart .3-43,4-107 

sectors .4-106 

select file .3-39,4-111 

specification . 1-17 

stop waveform .3-44,4-106 

trigger holdoff .3-43,4-109 

trigger mode .3-43,4-109 

tuning offset .3-41,4-108 

view current waveform .3-41 

view list of entries .3-39 

waveform details .3-39 

ARB board .5-4 

ARB fimction generator . 4-181 

ARB function generator version 

control gate array .4-181 

data gate array .4-181 





























































































INUI:A 


ARB version 

bootCPLD .4480 

control gate array .4-180 

data gate array .4-181 

Arbitrary block program data (definition) .4-7 

Arrow key .3-6 

Asterisk 

blanking digits .3-145 

common commands .4-11 

Attenuation 

burst . 3-46,3-51,3-64,3-68,4-63,4-67 

of external device .3-31,4-150 

Attenuator .1-22, 5-4 

electronic . 1-2, 3-46, 3-64 

instruments without .3-27 

mechanical . 1-2 

number of operations .4-179 

pad values .3-150, 6-9 

type/part number .3-150 

Auto (ALC) . See ALC mode 

Auxiliary port connector .2-6, 3-10, 3-52, 3-71 


Backspace key .3-7, 3-14 

Bar (in SCPI commands) .4-5 

Baseband generator 

external source, RTBB (K^) .3-85 

Baseband generator on/off 

IQ . 4-99 

Baud rate .3-134,4-165 

Bias 

differential IQ ..4-95, 4-97 

Blanking, display .3-145,4-186 

Block response data (definition) .4-9 

Boolean program data (definition) .4-7 

Boot ROM 

part number .4-179 

version number .4-179 

Bracket (in SCPI commands) .4-4 

Bracket (under numbers on screen) .3-18 

Broad bandwidth (AIX) . See ALC bandwidth 

Build standard of instrument .3-150 

Burst attenuation 

introduction .3-46, 3-64 

Burst control 

input/output .2-6,3-9 

specification . 1-15 

Burst lengdi . 3-50, 3-67,4-64, 4-70 

Burst modulation source .4-21 

Burst waveform .3-47,3-65 

alt level marker repeat length .4-69 

alt level state .3-51,3-68 

attenuation . 3-51, 3-68,4-63,4-67 

burst duration A .4-64,4-70 

clear transition points .4-72 

clear transition points in alt level list .4-67 

duration A .3-50,3-67 

event duration .3-69 


event number . 

.3-69 


.3-52, 3-71 

fall lime . 

. 3-47, 3-65, 4-64, 4-70 

list of alt level transition points . 4-68 

list of burst transition points .3-69, 4-73 

marker repeat length . 

.3-70,4-73 

modulator on/off . 

.4-74 

offset . 

. 349,3-66,4-65,4-71 

profile . 

. 3-47, 3-65, 4-65, 4-71 

rise time . 

. 3-47, 3-65, 4-66,4-72 

set parameter . 

. 3-69 

set to default . 

. 3-48, 4-109 

source for trigger . 

. 4-74 

state . 

. 3-47, 3-65,4-74 

state of attenuation control bit . 4-63,4-67 

trigger interval . 

. 3-49,3-66 

trigger interval, external 

.4-66 


C 

Calculate list values 

list mode . 4-42 

Calculate, list mode . 3-117 

Calibration 

(self) . 3-37, 3-56, 3-80, 3-88,4-174 

dates . 3-155 

intervals . 1-21 

Cancel a request . 3-143 

Carrier 

CW, fixed, sweep . See Carrier mode 

Carrier frequency .3-22,4-34 

specification . 1-4 

step size . 4-34 

sweep 

current frequency .3-113,4-38 

dwell .3-112,4-37 

linear step size .. 3-112,4-39 

logarithmic step size .3-112,440 

start frequency .3-111,4-39 

step spacing .. 3-111,4-38 

stop frequency .3-111,4-40 

test .64 

Carrier level 

mode .4-153 

offset on/off .4-151 

sweep .4-154 

dwell .3-112,4-154 

start level .3-111,4-155 

step level ..4-155 

stop level .3-111,4-156 

Carrier mode .4-35 

Carrier on/off ...... 3-22,4-25 

Carrier phase 

set ......3-23,4-35 

set reference .4-36 

Carrier sensitivity .4-37 

Carrier shift . See Frequency shift 

Case (in SCPI commands) .4-5 

Catalog ARB .3-39,4-110 
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INDEX 


Catalog DM 

configuration files .4-114 

data pattern files .4-116 

Catalog, generic .3-61 

CD-ROM . a 

Checksum DM 

data pattern files .4-117 

Checksum, ARB .4-110 

Checksum, DM .4-115 

Chip .3-164 

Choices (in SCPI commands) .4-5 

Cleaning the instrument .2-12 

Clear all memory .3-153,4-170 

Clear frequency offset values .3-74 

Clear list 

frequency hopping .4-76 

list mode .4-42 

Clear list to end 

frequency hopping .4-76 

list mode .4-42 

Clear transition points 

burst waveform .4-72 

frequency hopping .4-78 

generic source .4-128 

internal burst .4-67 

Clearing registers .4-12 

Clock 

generic modulation .3-60 

RTBB .3-88 

Clock source, DM .4-114 

Clock synchronization, DM .4-114 

Colon (in SCPI commands) .4-5 

Colors, keyboard . See Keyboard 

Commands: where to find them .4-3 

Common commands .4-11,4-168 

Compensation . See also Offsets 

cabhng .3-30 

external device .3-30 

Compound headers .4-5 

Condition register .4-200 

Configuration 

LAN .3-136 

RS-232 . 3-134 

Configuration files, DM 

catalog .4-114 

delete all .4-115 

delete named file .4-115 

download .4-115 

select file .4-115 

Confirm entry .3-7 

Connections 

auxiliary port . 2-6 

external burst .3-52, 3-71 

LVDS connector .2-7 

rear panel .3-9 

RS-232 interface .2-5 

to supply .2-4 

Connectors .3-4 

Continue sweep 


list mode .4-42 

Continuous sweep . See Sweep 

Control board . 5-3 

Control knob .3-8 

Controls .3-4 

Conventions .3-3,4-4 

Cooling the instrament .2-2 

Copy data .4-111 

Correcting an entry . 3-14 

Cosine . 4-65,4-71 

Counter, elapsed time 

reset .4-180 

Coupling 

AM external source .4-52 

external source .3-94, 3-97 

external source, AC/DC .3-105 

FM external source .4-84 

CPD (definition) .4-6 

CRD (definition) .4-8 

Crest factor . 3-26 


D 

Data encoding 

generic modulation .4-125 

Data files, DM 

catalog .4-116 

checksum .4-117 

Data rate 

external digital source (TQ) .4-102 

external source, RTBB (IQ) . 3-87 

Data source 

generic modulation . 3-59 

Data: copying into the ARB .4-111 

Date of i^t calibration .3-155 

dB relative . See Units 

DC null.4-84 

external source .3-97, 3-106 

Default settings .3-124, 3-156 

Defaults .3-142,4-170 

Delete a user configuration file .4-115 

Delete a user data pattern file .4-117 

Delete address 

list mode .4-43 

Delete all user configuration files .4-115 

Delete all user data pattern files .4-117 

Delete ARB files .3-40,4-110 

Delete entry 

list mode .4-42 

Delete point 

frequency hopping .4-76 

Depth 

AM .3-93,3-95,4-51 

Details, ARB waveform . 3-39 
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Deviation 

FM . 3-96, 3-98,4-83 

FSK2 generic modulation .4-131 

FSK4 generic modulation .4-131 

phase ...3-99, 3-101 

phase modulation .4-135 

DHCP (LAN) .3-136 

DHCP enable/disable .4-163 

Diagnostic commands .4-177 

Diagnostic utilities . 3-147 

Differential IQ .3-77 

bias mode .3-79, 4-96 

gain .3-78, 4-95 

1 bias voltage .3-79,4-95 

I offset voltage .3-78, 4-96 

level .3-78,4-97 

Q bias voltage .3-79, 4-97 

Q offset voltage ...3-78, 4-98 

relative amplitudes .4-95 

self-calibration .3-80 

state .3-77,4-103 

Differential IQ board .5-5 

Differential IQ board version 

CPLD . 4-181 

Differential IQ output 

specification . 1 -20 

Digital modulation 

catalog of configuration files .3-61 

data source .3-59 

er^e configuration file .3-61 

filter .3-57 

mcKlulation type .3-58 

symbol rate .3-57 

Digital modulation tests .6-13 

Dimensions of instrument . 1-21 

Direct/indirect . See Frequency 

Disable sweep . See Sweep type 

Disconnecting device .2-4 

Display .3-4 

blank/unblank .4-186 

contrast . 3-144,4-188 

DM 

catalog of configuration files .4-114 

catalog of data files .4-116 

checksum ...4-115 

checksum on data files .4-117 

clock source .4-114 

delete a user configuration file .4-115 

delete a user data pattern file .4-117 

delete all user configuration files .4-115 

delete all user data pattern files .4-117 

download a user configuration file .4-115 

format .4-116 

save a user data pattern file .4-117 

select file .4-115 

synchronize clocks .4-114 

Documentation .ii 

Dots . 3-12 

Download a user configuration file .4-115 


Driver board .5-3 

Driver board version 

CPLD . 4-182 

gate array .4-182 

Duration, burst waveform ... 3-50,3-67,4-64,4-70 

Dwell . 3-112 

AM sweep step . 4-55 

carrier frequency sweep step .4-37 

carrier level sweep step .4-154 

FM sweep step .4-87 

phase modulation sweep step .4-138 

Dwell time 

list mode .4-43 

Dwell time, list mode .3-117 


E 

Edit entries 

list mode . 3-121 

Edit values 

frequency hopping . 3-74 

Elapsed operating time .3-149,4-180 

Electromagnetic compatibility 

specification . 1-20 

EMF/PD . 3-141 

Enable mask .4-196 

Encoding 

generic modulation . 3-60 

ENTER key . 3-7 

Enter sub-menus .3-6 

Er^e (delete) an ARB waveform file . 3-40 

Erasing a generic configuration file . 3-61 

Error message .3-14, 3-127 

listing .3-157,4-179 

Error queue 

all unread items .4-167 

code and string of next item .4-168 

code of next item .4-167 

error/event codes .4-167 

number of unread items .4-168 

Error status .3-8 

Ethernet 

address .4-163 

hostname .4-164 

MAC address .4-164 

Event duration 

burst .3-69 

frequency hopping .3-75 

Event number 

burst .3-69 

frequency hopping .3-75 

Event register . 4-200 

Event status register 

read .4-12 

set .4-12 

Exit sub-menus .3-6 

Ext Source . 3-94 

External AM source 

input .3-5 
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INDEX 


External analog source 

impedance (IQ) .4-98 

External digital source 

data rate .4-102 

filter Gaussian, BT (IQ) .4-99 

filter Nyquist, BT (IQ) .4-100 

filter on/off .4-101 

filter root Nyquist, alpha (IQ) .4-100 

filter type .4-101 

RMS value .4-102 

External FM source 

input .3-5 

External IQ 

source on/off .4-22 

External IQ, RTBB 

clock .3-88 

data rate .3-87 

filter . 3-88 

impedance .3-84 

internal baseband .3-85 

on/off .3-84,3-87 

RMS value .3-87 

self-calibration .3-86, 3-88 

External modulation 

specification . 1-16 

External source 

coupling (AC/DC) .3-105 

coupling (AM) .4-52 

coupling (FM) .3-97, 4-84 

coupling AM .3-94 

DC null . 3-97,3-106,4-84 

impedance (AM) .4-52 

impedance (FM) .4-84 

impedance (phase modulation) .4-136 

input imjffidance . 3-94,3-97,3-106 

sensitivity .3-106 

sensitivity (AM) .3-94,4-53 

sensitivity (FM) .3-97,4-85 

sensitivity (phase modulation) .3-100,4-136 

set-up . 3-105 

F 

Fall time 

burst waveform . 3-47,3-65,4-64, 4-70 

Fan speed .2-2 

File details, generic .3-61 

Filter 

external source, RTBB (IQ) .3-88 

generic modulation .3-57 

Filter on/off 

external digital source (IQ) .4-101 

Filter type 

external digital source (KJ) .4-101 

generic source .4-128 

Filter, Gaussian, BT 

external digital source (IQ) .4-99 

generic source .4-126 

Filter, Nyquist, BT 


external digital source (IQ) .4-100 

generic source (IQ) .4-127 

Filter, root Nyquist, alpha 

external digital source (IQ) .4-100 

generic source .4-127 

FM 

applying to internal source .3-96, 3-98 

change frequency during sweep .3-114,4-87 

deviation . 3-96, 3-98,4-83 

deviation step size .4-83 

external source 

coupling .3-97,4-84 

DC null .3-97,4-84 

input .3-5 

sensitivity .3-97,4-85 

external source input impedance .4-84 

internal source 

frequency ...3-97,4-85 

frequency step .4-86 

mode .4-86 

modulation source on/off . 3-97 

modulator on/off .4-91 

source .4-91 

source on/off .4-22 

specification . 1-12 

sweep 

dwell .3-112,4-87 

linear step size .3-112,4-89 

logarithmic step size .3-112,4-89 

spacing mode .3-111,4-88 

start frequency .3-111,4-88 

stop frequency .3-111,4-90 

FM test .6-10 

Format ARB .4-106 

Format internal baseband . 3-85 

Format, DM .4-116 

Frequency 

internal source (AM) .3-94,4-53 

internal source (FM) .3-97,4-85 

internal source (phase modulation) .4-137 

internal source (PM) .3-100 

reference .3-9, 3-138,4-29 

set carrier . 3-22,4-34 

tone modulation .3-62,3-63 

Frequency coverage of 3410 Series . 1-1 

Frequency extension module .5-6 
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Frequency hopping .3-72 

clear list .4-76 

clear list to end .4-76 

clear transition points .4-78 

delete point .4-76 

editing address .3-74 

editing offset values .3-74 

event duration . 3-75 

event number .3-75 

insert addresses and values .4-76 

insert point .4-76 

list of burst transition points .4-79 

marker repeat length .3-76,4-79 

mode, linear or random .4-78 

modulator on/off .4-80 

PNcode .3-73,4-78 

sequence length .3-73 

source for trigger .4-80 

source on/off .4-21 

start address .3-73 

state .3-72,4-80 

tables of offset values .3-73 

Frequency shift .3-24 

Frequency vSpan .3-88 

Frequency span (self-calibration) . 3-37, 3-56, 3-86 

Frequency standard .3-138, 4-29 

I/O . 3-9 

specification . 1-16 

Frequency value, list mode .3-121 

Frozen (ALC) . See ALC mode 

Function label ..... 3-4, 3-33 

Functions 

selecting .3-12 

Fuse and holder .2-4, 3-9 


G 

Gain 

differential iQ . 4-95 

Gain of external device .3-30,4-150 

Gaussian ....4-65,4-71 

Generic modulation .3-57 

data encoding .4-125 

deviation, FSK2 .4-131 

deviation, FSK4 .4-131 

encoding .3-60 

marker repeat length .4-130 

modulation type .4-130 

set symbol rate .4-132 

source .4-125 

user file (data format) .4-126 

Generic source 

clear transition points .4-128 

filter Gaussian, BT .4-126 

filter Nyquist, BT ...4-127 

filter root Nyquist, alpha .4-127 

filter type . 4-128 

list of transition points .4-129 

marker select .4-128 


Getting started . 3-11 

Goods-in checks .2-4 

GPIB 

address .3-132, 4-164 

interface .3-9,4-161 

H 

Handshake, hardware/software .3-134,4-166 

Header on each page . 3-3 

Header, ARB .4-111 

Highlight . 3-12 

Host name (LAN) .3-136 

Hostname .4-164 


I / EXT AM . 3-5 

I bias, differential IQ . 3-79 

I offset, differential IQ . 3-78 

I/O sockets . 3-9 

Identification of instrument .4-13 

IEEE 488.2 ...3-9, 4-3, 4-11 

Impedance 

external analog source (IQ) .4-98 

external source . 3-106 

external source (AM) .3-94,4-52 

external source (FM) .3-97,4-84 

external source (phase modulation) 3-100,4-136 

external source, RTBB (IQ) . 3-84 

Increment . 3-24 

AM . 4-51 

carrier .4-34 

FM .4-83 

phase modulation .4-135 

Index . 3-3 

Initiate ARB ... See ARB 

Initiate sweep . See Sweep 

list mode .4-43 

Insert addresses/values 

frequency hopping .4-76 

Insert frequency and power values 

list mode .4-42 

Insert frequency values 

list mode . 4-43 

Insert list entry 

list mode .4-44 

Insert point 

fi’equency hopping .4-76 

Insert power values 

list mode .4-45 

Installation requirements . 2-2 

Instrument configuration, summary of .3-129 

Instrument status .4-203 

Int source 

AM relative ph^e .3-95,4-60 

FM relative phase .3-98,4-92 

ph^e modulation relative phase .. 3-101,4-143 
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Interface type .3-132, 4-165 

Internal IQ 

self-calibration .3-56 

source on/off .4-22 

Internal IQ, ARB 

seif-calibration . 3-37 

source on/olf .3-36 

Internal IQ, RTBB 

LVDS on/off .3-55 

on/off .3-55 

source on/off .3-55 

Internal oscillator 

specification . 1-16 

Internal source .3-102 

AM waveshape .4-58 

FM waveshape .4-90 

frequency .3-102, 3-104 

frequency (AM) .4-53 

frequency (FM) .4-85 

frequency (phase modulation) .4-137 

phase modulation waveshape .4-142 

waveshape .3-103, 3-104 

Interpolator .3-164 

IP address .3-136 

IQ 

baseband generator on/off .4-99 

differential .3-77 

modulator on/off .4-103 

modulator test .6-13 

source .4-103 


IQ external analog source 

input impedance .4-98 

IQ external digital source 

data rate .4-102 

filter Gaussian, BT .4-99 

filter Nyquist, BT .4-100 

filter on/off .4-101 

filter root Nyquist, alpha .4-l(X) 

filtertype .4-101 

RMS value .4-102 

IQ external source 

input impedance .3-84 

IQ external source, RTBB 

baseband generator .3-85 

data rate .3-87 

filter .3-88 

RMS value .3-87 

IQ external, RTBB . See External IQ 

IQ external, RTBB . See External IQ 

IQ gain, differential IQ ..3-78 

IQ input level .3-29 

IQ internal . See Internal IQ. See Internal IQ 

IQ level, differential IQ . 3-78 

IQ MOD key .3-7 

IQ modulation 

ARB .3-35 

real-time b^eband .3-53 

specification . 1-14 

IQ modulation mode .3-7 


IQCreator 


ii, 3-45 


K 

Keyboard . 3-6 

lock/unlock ...3-154, 4-168 

what the colors mean .3-6 

Keypad command . 3-13 

Knob, control .3-8 

KNOB/STEPkey . 3-18 

L 

LAN . 3-136 

DHCP . 3-136 

hostname .3-136 

IP address .3-136 

net mask . 3-136 

Language 

setSCPI/2023 . 3-133,4-169 

L^st keyed-in value, shift from . 3-24 

LCD 

contrast ...3-144, 4-188 

size/calibrate . 3-145 

LED . 3-5 

standby/power .2-4, 3-11 

Length of sequence 

frequency hopping . 3-73 

Level . See RF level 

differential IQ .4-97 

Level setting time . 1-6 

License, software, CDMA . 1-22 

Limit, output power .3-25,4-152 

Limite, measurement .6-3 

LinearAogarithmic spacing . See Sweep: spacing 
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List mode . 1-16 

calculate list values .4-42 

clear list .4-42 

clear list to end .4-42 

delete address .4-43 

delete entry .4-42 

dwell time .4-43 

editing address .3-121 

editing list entries .3-121 

frequency value .3-121 

insert frequency and power values .4-42 

insert frequency values .4-43 

insert list entry .4-44 

insert power values .4-45 

modify list values .4-47 

pause sweep .4-44 

power level value .3-121 

reset sweep .4-45 

single/continuous sweep .4-44 

start address . 4-45 

start sweep . 4-43 

stop address .4-46 

stop sweep .4-42 

trigger .4-46 

trigger signals .2-6 

trigger slope .4-47 

List sweep 

calculate .3-117 

controlling the output .3-118 

current address .3-118 

defining parameters .3-117 

defining the configuration .3-115 

dwell time .3-117 

pause .3-119 

single/continuous . 3-116 

start . 3-118 

start address .. 3-117 

step down list address .3-119 

step up list address .3-119 

stop .3-119 

stop address .3-117 

tables of offset values .3-120 

trigger .3-116 

LOCAL key .3-6,3-154 

Local lockout (LLO) .3-129 

Local operation .3-6,3-129 

Lock/unlock 

instrument .3-152 

keyboard .3-154,4-168 

Logic level .4-198 

Loss . See System loss 

LVDS connector .2-7, 3-10 

on/off . 3-55 

LVDS on/off . 4-20 

LVDS output .3-85 


M 


Main screen . 3-11 

Marker bit 2-6, 2-10, 3-46, 3-49, 3-64, 3-165,4-74 

Marker select 

generic source .4-128 

Markings . See Conventions 

Memory 

erase all stores .3-153,4-170 

power-on 

default or memory store .4-170 

power-on location .3-142, 3-156,4-169 

Memory recall .3-7, 3-124,4-170 

Memory save .3-7, 3-123, 4-170 

Menu 

analog modulation mode .3-7 

IQ modulation mode .3-7 

SIG GEN .3-7 


sweep .3-7 

utilities . 3-7 

Minus key . 3-7 

MOD ON/OFF key ...3-8,4-24 

Mode 

AM . 4-54 

ARB . 4-106 

carrier frequency .4-35 

carrierlevel .4-153 

differential IQ .3-79,4-96 

external IQ self-calibration, rtBB .. 3-86, 3-88 

FM . 4-86 

internal IQ self-calibration, ARB .3-37 

internal IQ self-calibration, RTBB . 3-56 

noise .4-153 

phase modulation .4-138 

RF .3-26 


sweep . 

Mode, linear or random 

frequency hopping . 

Model number . 

Moderate bandwidth (ALC) 

Modulation . 

available combinations 

depth . 

generic . 

key points . 

pulse . 

Why two commands? . 

Modulation mode . 

analog . 

IQ, ARB . 

IQ, RTBB .. 

Modulation on/off 

all outputs . 

Modulation paths 

relative phase . 

Modulation source on/off 

AM . 

FM .. 

phase modulation . 

pulse . 


.4-158 

. 4-78 

. 3-148 

... See ALC bandwidth 

... 1-12 

. 3-33 

..3-93, 3-95 

. 3-58 

. 1-2 

.3-107 

.4-18 

.3-15 

.3-91 

.3-35 

.3-53 


3-8,4-24 


3-104 

. 3-94 
. 3-97 
3-100 
3-107 


MAC address 


... 4-164 














































































































INUtX 


Modulator on/off 

AM .4-59 

burst .4-74 

FM .4-91 

frequency hopping .4-80 

IQ .4-103 

phase modulation .4-143 

pulse .4-146 

Multi band (self-calibration) . 3-37, 3-56, 3-86 


Option 008 . 

Option 009 . 

Option 010 . 

Optional accessories 

Options . 

available . 

fitted to instrument 

Oscillator . 

Output . 


. 3-53 
. 3-77 
3-115 
. 1-23 


. 3-35,3-53 

. 1-22 

.3-148,4-14, 4-183 

See Reference oscillator 
. See RF output 


N 


Narrow bandwidth (ALC) .... 

.. See ALC bandwidth 

Negative transition filter . 

.4-197 

Negative transition mask . 

. 4-197 

Negative values . 

.3-62,3-63 

Net mask . 

. 3-136 

Noise mode . 

.3-25,4-153 

Nomenclature . 

. See Conventions 

Normal (ALC) . 

. See ALC mode 

NRl, NR2, NR3 (definition) 

.4-8 

NRf (definition) . 

.4-6 

Null modem cable . 

.2-5 

Number, model . 

.3-148 

Numeric entry . 

.3-12 

Numeric keypad . 

.3-7, 3-18 

numeric value program data (definition) .4-6 


Offset .3-18, 3-24 

attenuation .3-31,4-150 

burst waveform . 3-49,4-65,4-71 

enabled/disabled .3-31,4-151 

gain .3-30,4-150 

loss .3-31,4-151 

oscillator .4-28 

status .3-31,4-151 

Offset value, frequency hopping .3-74 

Offset values 

frequency hopping .3-73, 3-120 

Offset voitoge 

differential IQ .4-96,4-98 

Offset, burst waveform .3-66 

Operating conditions . See Rated range of use 

Operating time . See Elapsed time 

Operation complete .4-13 

Operation, fundamentals of .3-19 

Optimization of RF power .3-26,4-153 

Optimize RF level accur^y .3-27,4-154 

Optimized (self-calibration) 3-37, 3-56,3-80, 3-86, 
3-88 

Option 001 .3-27 

Option 002 . 1-2 

Option 003 . 3-46,3-51,3-107 

Option 005 . 3-35 

Option (M)6 .3-107 

Option 007 . 3-5 


P 

Parameter ranges in remote commands .4-3 

Parity . See Serial interface 

Part number 

attenuator .3-150 

boot ROM .4-179 

software .. 3-147 

sub-assembly . 3-150 

Password 

administrator . 3-152 

user . 3-152 

Patent protection . iv 

Patents information . 3-149 

Path 

AM on/off .3-94,4-59 

burst on/off .3-47, 4-74 

FM on/off .3-97,4-91 

frequency hopping on/off .4-80 

IQ ARB, on/off . 3-36 

IQ on/off .4-103 

phase modulation on/off .3-100,4-143 

Path, buM, on/off .3-65 

Path, pulse, on/off .3-107 

Patt« 

portrayal of .3-92 

Pause list sweep . 3-119 

Pause sweep . See Sweep 

Performance data . 1-4 

Phase 

AM2 wrt AMI .3-95,4-60 

carrier .3-23,4-35 

carrier reference .3-23,4-36 

FM2 wrt FMl .3-98,4-92 

mod path 2 wrt path 1 .3-104 

offset from inte^ oscillator .3-23 

PM2wrtPMl .3-101,4-143 


1-9 




































































































INUtA 


Phase modulation 

applying to internal source .3-99 

change frequency during sweep .... 3-114,4-139 

deviation .3-99, 4-135 

deviation step .size .4-135 

external source 

input impedance .3-100, 4-136 

sensitivity .3-100, 4-136 

frequency mode . 4-138 

internal source 

frequency .3-100,4-137 

frequency step .4-137 

modulator on/off .4-143 

select source .3-100,4-142 

source on/off .3-100, 4-23 

specification . 1-12 

sweep 

dwell .3-112,4-138 

linear step size .3-112, 4-140 

logarithmic step size .3-112,4-141 

spacing mode . 3-111,3-112,4-139 

start frequency .3-111,4-140 

stop frequency .3-111, 4-141 

Phase noise optimization .3-22,4-36 

Phase reference, carrier .3-23 

Phase shift . 3-23 

Phase, carrier . See Carrier phase 

PM . See Ph^e modulation 

PN code 

frequency hopping .3-73 

Positioning the instrument .2-2 

Positive transition filter .4-197 

Positive transition mask .4-197 

Power cords . 2-3 

Power level 

setRF .4-149 

Power level value, list mode .3-121 

Power specification . 1-21 

Power switch .3-9 

Power-on .. 3-11, 6-3 

defaults . 3-142,4-170,6-3 

Preset 

burst waveform .3-48, 4-109 

enable/transition filter register .4-197 

Preset instrument to defeiult .3-142,4-170 

Preset RS-232 to default .3-135 

Preset: quick procedure .3-11 

Profile 

burst waveform . 3-65,4-65,4-71 

Profile, burst waveform .3-47 

Program data (in remote commands) .4-5 

Program headers .4-5 

Programming language ..3-132 

Protection, reverse power .... 1-7,3-5,3-25,3-125, 
4-152 

reset .4-24 

trip count .3-125, 3-150 

trip state .4-24 

PULM . See Pulse modulation 


Pulse modulation .. 

input . 

modulator on/off 

set source . 

source on/off ... 
specification .... 


. 3-107 

. 3-10 

.4-146 

.4-146 

3-107,4-23 
. 1-17 


Q 

Q\EXTFM .3-5 

Q bias, differential IQ . 3-79 

Q offset, differential IQ .3-78 

Queue flag .4-205 

Quick preset .3-11 


R 

Ranges of parameters in remote commands .4-3 


Rated range of use 

specification . 1-21 

RCL key .3-7 

Real-time baseband board .5-4 

Real-time baseband tests .6-15 

Rear-panel 

connectore .3-9 

outputs ... See Options 

Recall all settings ...3-124,4-170 

Reference oscillator .3-138,4-29 

accuracy .6-4 

offset . 3-139,4-28 

Reference, carrier phase, 0° .3-23 

Registers 

AM frequency status .4-210 

ARB frequency status .4-213 

CALibration frequency status .4-214 

DM frequency status .4-213 

FM frequency status .4-211 

IQ frequency status .4-212 

OPERation status .4-209 

PM frequency status .4-211 

pulse modulation frequency status .4-212 

questionable frequency status .4-210 

questionable power status .4-209 

questionable status .4-208 

ROSCillator frequency status .4-214 

standard event .4-207 

Remote configuration .3-132,4-165 

Remote control 

key points . 1-3 

specification . 1-20 

Remote operation .3-6,4-1 

references to.3-3 

view current configuration .3-129 

Remote status reporting .4-203 

Repeat 

ARB .4-107 


i-10 



































































































INUbA 


Repeat length 

alt level burst marker .4-69 

generic marker .4-130 

Repeat length of marker 

burst .3-70 

frequency hopping .3-76 

Reset 

instrument .3-142, 4-14 

output modulation .4-23 

reverse power trip .4-24 

sweep . See Sweep 

Resolution . See also Step 

rotary control . 3-18,3-23,3-104 

Response data (in remote commands) .4-8 

Reverse power .Protection 

RF attenuation 

specification . 1-15 

RF board . 5-2 

RF board version 

CPLD .4-182 

gate array .4-182 

RF level .3-25,4-149 

accuracy .l-2,6-5 

attenuation test .6-9 

for offset .3-30 

limit .3-25,4-152 

step size .4-152 

tests .6-5 

units .3-141 

RF mode .3-26 

RF on/off .4-25 

RF ON/OFF key . 3-8, 3-22, 4-25 

RF optimization .3-26,4-153 

RF output 

key points . 1-2 

specification .1-5 

Rise time 

burst waveform . 3-47, 3-65,4-66,4-72 

RMS offset, ARB .3-41,4-108 

RMS value 

external digital source (IQ) .4-102 

external source, RTBB (IQ) .3-87 

Routine safety testing and inspection .2-12 

RPP . See Protection, reverse power 

RS-232 . 2-5,3-9,3-134 

RTBB 

specification .1-18 

RTBB board version 

CPLD .4-182 

gate array .4-183 


Scaled (ALC) . See ALC mode 

SCPI .3-133,4-3,4-169 

Screen 

inverted video . 3-3 

Scrolling up and down . 3-6 

Sectors . See ARB 

Select file . See DM. See ARB 

Self-calibration .3-37, 3-56 

RTBB .3-86, 3-88 

Self-calibration, ARB 

manual/automatic start .3-38 

spot frequency/frequency band .3-37 

Self-calibration, differential IQ .3-80 

Self-calibration, RTBB 

manual/automatic start . 3-89 

spot frequency/frequency band .3-88 

spot frequency/frequency band/multi¬ 
band/frequency list . 3-56 

Self-test .4-15 

Sensitivity . See also Resolution 

carrier reference .4-37 

control knob .3-8 

external source (AM) .3-94, 4-53 

external source (FM) .3-97, 4-85 

external source (phase modulation) 3-106, 4-136 
of controls 

AM .4-60 

FM . 4-92 

PM .4-144 

rotary control . 3-23 

Serial interface 

baud rate .3-134,4-165 

handshake .3-134,4-166 

parity .3-135, 4-166 

stop bits .3-134,4-167 

Serial number 

attenuator .3-150 

of instrument . 3-148 

sub-assembly .3-150 

Service request enable register 

set .4-14 

Set carrier 0° reference .3-23 


S 

Safety information .ii 

specification . 1-20 

Sample rate .3-165 

Save a user data pattern file .4-117 

Save all settings .3-123,4-170 

SAVE key .3-7 


1-11 



























































































IIMUIrA 


Setting up 

applying AM to internal source .3-93 

applying FM to internal source .3-96 

applying PM to internal source .3-99 

ARB . 3-39 

burst waveforms .3-46, 3-64 

carrier frequency .3-21 

carrier phase .3-23 

DifflQ .3-81 

differential IQ .3-77 

external analog IQ, RTBB .3-84 

external digital IQ, RTBB .3-87 

external sources .3-105 

frequency hopping .3-72 

generic modulation .3-57 

internal IQ, ARB . 3-36 

internal IQ, RTBB . 3-55 

internal source .3-102 

level offsets . 3-30 

memory recalls .3-124 

memory saves .3-123 

modulation .3-33 

pulse modulation . 3-107 

RF level . 3-21 

sweeps .3-109 

tones .3-62 

utilities . 3-131 

Settings 

recall all ..3-124,4-170 

save all . 3-123,4-170 

storing .3-131 

Shape . See Waveshape 

Shift, frequency . See Frequency shift 

Shift/increment .3-7, 3-24 

SIGGENkey . 3-7,3-21 

Signal paths, in instrument .5-2 

Single sweep .3-110 

Slope 

sweep . See Sweep 

Softbox .. 3-13,3-113,3-118 

Soft tabs . 3-3, 3-13 

Software 

license, CDMA . 1-22 

part number .3-147 

upgrades .3-9,3-134 

version date .3-147 

version number ...3-11,3-147 

Solid box (■) .3-40,3-61 

Source 

burst control .4-74 

frequency hopping control .4-80 

generic modulation .4-125 

internal . 3-102 

select AM .4-59 

select FM ..4-91 

select IQ .4-103 

select phase modulation .4-142 

select pulse modulation .4-146 

Source on/off 


AM . 

.3-94, 4-20 

external IQ . 

.. 4-22 

external IQ, RTBB .. 

..3-84, 3-87 

FM . 

.3-97, 4-22 

frequency hopping . 

. 4-21 

phase modulation . 

..4-23 

SOURCE ON/OFF key .. 

.3-8, 3-17,4-20 

Specifications of instrument ... 

... 1-4 

Spectral purity 


specification . 

. 1-8 

SRQ . 

. 4-199, 4-200 

Stability of instrument . 

. 2-2 

Standby . 

.3-5, 3-154 

Stand-off . 

.6-2 

Start address 


frequency hopping . 

. 3-73 

list mode . 

. 445 

Start address, list mode . 

.. 3-117 

Start list sweep . 

. 3-118 

Start sweep . 

. See Sweep 

list mode . 

.. 443 

State 


AM . 

.3-94,4-20 

attenuation control bit . 

...4-63’ 4-67 

burst waveform . 

.347,3-65,4-21 

differential IQ . 

.3-77 

frequency hopping . 

.3-72 

tone modulation . 

.3-62, 3-63 

Status 


of hardware . 

.... 3-148 

of software . 

. 3-147 

offset . 

. See Offset status 

preset enable and transition filteis .4-197 

read event register . 

.4-196 

read register . 

...4-196 

set enable mask . 

.4-196 

set negati ve transition filter 

.4-197 

set positive transition filter 

.4-197 

Status byte 


readby*STB? . 

.4-203 

read by serial poll . 

.4-204 

Status byte value . 

.4-15 

Status data structure . 

.4-206 

Status message, sweep . 

. 3-113, 3-118 

Status register 


read contents . 

.4-196 

Status reporting . 

. 4-198 

Step points . 

See Sweep; spacing 

Step size . 

. 3-7,3-24 

AM . 

. 4-54 

carrier . 

.4-38 

carrier frequency . 

.... 4-34 

carrier level . 

.4-152 

FM ... 

.4-86 

phase modulation . 

.4-137 

Step size, sweep . 


Step time, sweep . 

. See Sweep 

Step/control knob . 

.3-8 

Steps, adjusting values in . 

.3-8, 3-18 
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INDEX 


Stop address 

list mode .4-46 

Stop address, list mode .3-117 

Stop ARB . See ARB abort 

Stop bits . See Serial interface 

Stop sweep 

list mode .4-42 

Storage .2-12 

specification . 1-21 

Storing settings .3-131 

String program data (definition) .4-6 

String response data (definition) .4-8 

Sub-assembly, serial/part number .3-150 

Sub-menu .3-12 

Subsector .3-164 

Summary of ARB file . See ARB 

Sweep .3-109 

AM 

change frequency during sweep .4-55 

dwell .3-112,4-55 

linear step size .3-112,4-57 

logarithmic step size .3-112, 4-57 

spacing mode .3-111,4-56 

start frequency .3-111,4-56 

stop frequency .3-111,4-58 

carrier 

spacing the step points .4-38 

carrier frequency 

current frequency .4-38 

dwell . 3-112,4-37,4-154 

linear step size .3-112, 4-39 

logarithmic step size .3-112,4-40 

start frequency .3-111, 4-39 

stop frequency .3-111,4-40 

carrier level 

set level .4-154 

set level .3-113 

start level .3-111,4-155 

step level .4-155 

stop level ...3-111,4-156 

continue .3-113,4-158 

controlling the output .3-113 

current frequency/level .3-113 

defining parametei^ .3-111 

defining the configuration .3-109 

FM 

change frequency during sweep .4-87 

dwell .3-112,4-87 

linear step size .3-112,4-89 

logarithmic step size .3-112,4-89 

spacingmode .3-111,4-88 

start frequency .3-111, 4-88 

stop frequency .3-111, 4-90 

initiate .3-113,4-158 

list mode 

abort .4-42 

continue .4-42 

initiate .4-43 

pause .4-44 


reset . 

.4-45 

pause . 

.3-114, 4-158 

phase modulation 


change frequency during sweep .4-139 

dwell . 

.3-112,4-138 

linear step size . 

.3-112, 4-140 

logarithmic step size . 

.3-112,4-141 

spacing mode . 

.3-111,4-139 

start frequency . 

.3-111,4-140 

stop frequency . 

.3-111,4-141 

reset . 

.3-114, 4-158 

single/continuous . 

.3-110, 4-158 

spacing the step points . 

. 3-111 

specification . 

. 1-16 

start . 

.3-113,4-158 

start frequency/level . 

. 3-111 

step down the frequency/level 

. 3-114 

step size . 

3-112,4-39, 4-155 

step time . 

3-112,4-37, 4-154 

step up the ftequency/level .. 

. 3-114 

stop . 

.3-114, 4-158 

stop frequency/level . 

. 3-111 

trigger . 

.3-110, 4-159 

trigger slope . 

.3-110,4-159 

type . 

. 3-109 

SWEEP key . 

.3-7 

Switch 


power . 

.2-4,3-9, 3-11 

standby . 

.2-4,3-5,3-11 

Symbol rate 


generic modulation . 

.3-57,4-132 

Synchronize clocks, DM . 

.4-114 

System loss 


in cabling . 

.3-31,4-151 

T 


TAB key . 

.3-6, 3-13 

Technical description . 

.5-1 

Temperature range 


in operation . 

. 1-21 

in storage . 

.2-12 

Terminating an entry . 

.3-12 

Termin^rs (in remote commands) .4-9 

Test equipment, recommended . 

.6-2 

Test remote interface . 

.4-15 

Text . 

... See Conventions 

Time 


elapsed since last reset . 

.4-180 

in operation . 

.4-180 

per sweep step . 


reset counter . 

.4-180 

Tone 


frequency . 

.4-120,4-121 

level . 

.4-121 

on/off . 

.4-120,4-122 

Tone modulation . 

.3-62 

frequency . 

.3-62, 3-63 

state . 

.3-62,3-63 


1-13 


















































































































INUtX 


Transition points 

clear burst marker .4-72 

clear frequency hopping marker .4-78 

clear generic modulation .4-128 

clear internal burst .4-67 

list alt level .4-68 

list generic source .4-129 

Transition register .4-200 

Trigger 

sweep . See Sweep 

Trigger interval 

burst waveform .3-49, 3-66 

Trigger mode, AEB . See ARB 

Trigger slope 

sweep . See Sweep 

Trigger waveform 

buret waveform, internal .4-72 

Tuning offset (ARB) . See ARB 

Tuning offset (reference oscillator) .3-139 

Tuning value (reference oscillator) .4-28 

save .4-28 

Type 

generic modulation .4-130 


u 

Unite of measurement .3-7 

power and voltage .3-141,4-172 

Upgrades, software .3-9, 3-134 

User cal .4-174 

User data format 

generic modulation .4-126 

User password . See Password 

Utilities .3-131 

UTILITIES key .3-7 

V 

Ventilation .2-2 

Verification .6-1 

Version 

ARB boot CPLD .4-180 

ARB control gate array .4-180 

ARB data gate array .4-181 


ARB function generator control gate array 4-181 
ARB function generator data gate array .. 4-181 


differential IQ board CPLD .4-181 

driver board CPLD . 4-182 

driver board gale array . 4-182 

of boot ROM .4-179 

of instrument . 1-23 

of software . 3-147 

RF board CPLD .4-182 

RF board gate array .4-182 

RTBB board CPLD .4-182 

RTBB board gate array .4-183 

View 

options . 3-148 

patents .3-149 

Virtual front panel .3-167 

color palette .4-192 

compression scheme .4-192 

display enable . 4-193 

key press commands .4-191 

key release commands .4-191 

return all data .4-190 

return partial data .4-190 

rotary control .4-192 

touchscreen press .4-193 

touchscreen release .4-193 

Visual inspection .2-2 

Voltage selection .2-4 

VRMSA^PK . See Sensitivity 

W 

Warm-uptime .1-4, 1-16,6-2 

Warranty period . 1-21 

Waveshape 

AM . 4-58 

FM . 4-90 

internal source .3-103,3-104 

phase modulation .4-142 


o 


See Phase modulation 







































































This document is an Agreement between the user of this Licensed Software, the Licensee, and Aerofiex International Limited, the 
Licensor. By opening this Software package or commencing to use the software you accept the terms of this Agreement. If you do not 
agree to the terras of this Agreement please return the Software package unopened to Aerofiex International Limited or do not use the 
software. 


1. DEFINITIONS 

The following expressions will have the meanings set out below for the purposes of this Agreement: 


Add-In Application Software 

Computer Application Software 
Designated Equipment 
Downloaded Software 


Licensed Software that may be loaded separately from time to time into the Equipment to 
improve or modify its functionality 

Licensed Software supplied to run on a standard PC or workstation 

the single piece of Equipment upon which the licensed software is installed 

any software downloaded from an Aerofiex web site 


Embedded Software 
Licence Fee 

Licensed Software 


Licensed Software that forms pan of the Equipment supplied by Aerofiex and without which 
the Equipment cannot function 

the consideration mling at the date of this Agreement for the use of one copy of the Licensed 
Software on the Designated Equipment 

All and any programs, listings, flow charts and instructions in whole or in part including Add¬ 
in, Computer Application, Downloaded and Embedded Software supplied to work with 
Designated Equipment 


2. LICENCE FEE 

The Licensee shall pay the Licence Fee to Aerofiex in accordance with the terms of the contract between the Licensee and Aerofiex. 


3. TERM 

This Agreement shall be effective from the date hereof and shall continue in force until terminated under the provisions of Clause 9. 

4. LICENCE 

4.1 Unless and until terminated, this Licence confers upon the Licensee the non-transferable and non-exclusive right to use the 
Licensed Software on the Designated Equipment. 

4.2 The Licensee may not use the Licensed Software on other than the Designated Equipment, unless written permission is first 
obtained from Aerofiex and until the appropriate additional Licence Fee has been paid to Aerofiex. 

4.3 The Licensee may not amend or alter the Licensed Software and shall have no right or licence other than that stipulated herein. 

4.4 The Licensee may make not more than two copies of the Licensed Software (but not the Authoring and Language Manuals) in 
machine-readable form for operational security and shall ensure that all such copies include Aeroflex’s copyright notice, together 
w'ith any features which disclose the name of the Licensed Software and the Licensee. Furthermore, the Licensee shall not permit 
the Licensed Software or any part to be disclosed in any form to any third party and shall maintain the Licensed Software in secure 
premises to prevent any unauthorised disclosure. The Licensee shall notify Aerofiex immediately if the Licensee has knowledge 
that any unlicensed party possesses the Licensed Software. The Licensee’s obligation to maintain confidentiality shall cease when 
the Licensed Software and all copies have been destroyed or returned. The copyright in the Licensed Software shall remain with 
Aerofiex. The Licensee will permit Aerofiex at all reasonable times to audit the use of the Licensed Software. 

4.5 The Licensee will not disassemble or reverse engineer the Licensed Software, nor sub-licence, lease, rent or part with possession or 
otherwise transfer the whole or any part of the Licensed Software. 


5 WARRANTY 

5.1 Aerofiex certifies that the Licen.sed Software supplied by Aerofiex will at the time of delivery function substantially in accordance 
with the applicable Software Product Descriptions, Data Sheets or Product Specifications published by Aerofiex. 

5.2 The warranty period (unless an extended warranty for Embedded Software has been purchased) from date of delivery in respect of 
each type of Licensed Software is: 

Embedded Software 12 months 

Add-In Application Software 90 days 

Computer Application Software 90 days 

Downloaded Software No warranty 

5.3 If during the appropriate Warranty Period the Licensed Software does not conform substantially to the Software Product 
Descriptions, Data Sheets or Product Specifications Aerofiex will provide: 

5.3.1 In the case of Embedded Software and at Aeroflex's discretion either a fix for the problem or an effective and efficient work¬ 
around. 

5.3.2 In the case of Add-In Application Software and Computer Application Software and at Aeroflex's discretion replacement of the 
software or a fix for the problem or an effective and efficient work-around. 

5.4 Aerofiex does not wairant that the operation of any software will be uninterrupted or error free. 






6 The above Warranty does not appiy to: 

6.1 Defects resulting from software not supplied by Aeroflex, from unauthorised modification or misuse or from operation outside of 
the specification. 

6.2 Third party produced Proprietary Software which Aeroflex may deliver with its products, in such case the third party Software 
Licence Agreement including its warranty terms shall apply. 

7 The remedies offered above are sole and exclusive remedies and to the extent permitted by applicable law are in lieu of any implied 
conditions, guarantees or warranties whatsoever and whether statutory or otherwise as to the software all of which are hereby 
expressly excluded. 

8. INDEMNITY 

8.1 Aeroflex shall defend, at its expense, any action brought against the Licensee alleging that the Licensed Software infringes any 
patent, registered design, trademark or copyright, and shall pay all Licensor’s costs and damages finally awarded, up to an aggregate 
equivalent to the Licence fee provided the Licensee shall not have done or permitted to be done anything which may have been or 
become any such infringement and shall have exercised reasonable care in protecting the same failing which the Licensee shall 
indemnify Aeroflex against all claims costs and damages incurred and that Aeroflex is given prompt written notice of such claim 
and given information, reasonable assistance and sole authority to defend or settle such claim on behalf of the Licensee. In the 
defence or settlement of any such claim, Aeroflex may obtain for the Licensee the right to continue using the Licensed Software or 
replace it or modify it so that it becomes non-infringing. 

8.2 Aeroflex shall not be liable if the alleged infringement: 

8.2.1 is based upon the use of the Licensed Software in combination with other software not furnished by Aeroflex, or 

8.2.2 is based upon the use of the Licensed Software alone or in combination with other software in equipment not functionally 
identical to the Designated Equipment, or 

8.2.3 arises as a result of Aeroflex having followed a properly authorised design or instruction of the Licensee, or 

8.2.4 arises out of the use of the Licensed Software in a country other than the one disclosed to Aeroflex as the intended country of 
use of the Licensed Software at the commencement of this Agreement. 

8.3 Aeroflex shall not be liable to the Licensee for any loss of use or for loss of profits or of contracts arising directly or indirectly out 
of any such infringement of patent, registered design, trademark or copyright. 

9. TERMINATION 

9.1 Notwithstanding anything herein to the contrary, this Licence shall forthwith determine if the Licensee: 

9.1.1 As an individual has a Receiving Order made against him or is adjudicated bankrupt or compounds with creditors or as a 
corporate body, compounds with creditors or has a winding-up order made against it or 

9.1.2 Parts with possession of the Designated Equipment. 

9.2 This Licence may be terminated by notice in writing to the Licensee if the Licensee shall be in breach of any of its obligations 
hereunder and continue in such breach for a period of 21 days after notice thereof has been served on the Licensee. 

9.3 On tennination of this Agreement for any reason, Aeroflex may require the Licensee to return to Aeroflex all copies of the 
Licensed Software in the custody of the licensee and the Licensee shall, at its own cost and expense, comply with such 
requirement within 14 days and shall, at the same time, certify to Aeroflex in writing that all copies of the Licensed Software in 
whatever form have been obliterated from the Designated Equipment. 

10. third party licences 

The software or part thereof may be the proprietary property of third party licensors. In such an event such third party licensors (as 
referenced on the package or the Order Acknowledgement) and/or Aeroflex may directly enforce the terms of this Agreement and may 
terminate the Agreement if the Licensee is in breach of the conditions contained herein. 

11. EXPORT REGULATIONS 

The Licensee undertakes that where necessary the Licensee will conform with all relevant export regulations imposed by the 
Governments of the United Kingdom and/or the United State of America. 

12. NOTICES 

Any notice to be given by the Licensee to Aeroflex shall be addressed to: 

Aeroflex International Limited, Longacres House, Six Hills Way, Stevenage, SGI 2AN, UK. 

13. LAW AND JURISDICTION 

This Agreement shall be governed by the laws of England and shall be subject to the exclusive jurisdiction of the English courts. This 
agreement constitutes the whole Contract between the parties and may be changed only by memorandum signed by both parties. 
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CHINA Beijing 

Tel: [+861(10)65391166 
Fax: [+861 (10) 6539 1778 

CHINA Shanghai 
Tel: [+861(21)5109 5128 
Fax: [+861(21)5150 6112 

FINLAND 

Tei: [+3581(9)2709 5541 
Fax: [+358] (9) 804 2441 

FRANCE 

Tei: [+33] 1 60 79 96 00 
Fax: [+33] 1 60 77 69 22 

GERMANY 

Tel: [+49] 8131 2926-0 
Fax: [+49] 8131 2926-130 

HONG KONG 
Tei: [+85212832 7988 
Fax: [+8521 2834 5364 

INDIA 

Tel: [+91180 5115 4501 
Fax: [+91180 5115 4502 


KOREA 

Tel: [+821(2)3424 2719 
Fax: [+82] (2) 3424 8620 

SCANDINAVIA 

Tel: [+4519614 0045 
Fax: [+45] 9614 0047 

SPAIN 

Tel: [+341(91)640 11 34 
Fax: [+341(91)640 06 40 

UK Burnham 

Tel: [+441(0)1628 604455 
Fax: [+44] (0)1628 662017 

UK Stevenage 

Tel: [+44] (0) 1438 742200 
Fax: [+44] (0) 1438 727601 
Freephone: 0800 282388 


USA 

Tel: [+11(316)522 4981 
Fax: [+11(316) 522 1360 
Toll Free: (800) 835 2352 


As we are always seeking to improve our products, the information in this document 
gives only a general indication of the product capacity, performance and suitability, 
none of which shall form part of any contmct. 

We reserve the right to make design changes without notice. 
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